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(57) Abstract: A nitrogenous heterocyclic derivative represented by 
the general formula (I), a pharmacologically acceptable salt thereof, 
or a prodrug of either. These have excellent human SGLT2 inhibitory 
activity and are useful as a preventive or remedy for diseases attributable 
to hyperglycemia such as diabetes. (I) [In the general formula (I), X 1 and 
X 3 each is nitrogen or CH; X 2 is nitrogen or CR 2 ; X 4 is nitrogen or CR 3 
(provided that one or two of X J to X 4 are nitrogen); and R 1 , R 2 , and R 3 are 
hydrogen, etc.] 
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(X) 



(^<dx\ x 3 , x\ x 6 , r^^dcm 1 itmrntm^M^h-D) 

XSl 7 

MfB-j&:£ (X I X) -C«Sn*fc'&«©7KRaEfc, §1Sm' £3t?£Kt£V> 
^A-r^dif^cfc DtflfB— ^ (XX) T&Sftafc^toSaarrsctj&JT? 

IS 1 8 

8MB— «5S (XX) T*£tt**fc^*^*ett»*£fc»#U tert-^ 
Til^l 0ftffl~2mmKfotSi*:tt&* 8&1E-Hft5£ (X) T^^nsft^* 

— «5£ (v) T«sn*fc£*i**§*;i£a«T#*. sRs«fciv>6n*^ 

i£tt»«t£bTtt, fh7hh'D77>. v'X^UX-^U, 1. 
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H 



[xm 1 9 ] 



2 XT 



(XXII) 



(V) 




(atOZttMgBr.MgCl, Mg I Sfcft'J^AS^SO, X 1 , x\ 
x\ x\ R°fect^M 1 ^MSE<h|pIi;^Sr i bo) 
5 Igl 9 

stffs-rs: (xxi) X'&t*ti2>fc&®Lmm-f8&: (xxi n r-^^n 
2>it-e>w£&. ^m&mm*. z.t\z£v mm-^ (v> 

(xxi) -r^$n^^-&#»«, 09*ji, Tta©^^-A9 tc<t o^^n^s 
15 jc»ctaevi«jir*^i:*«*c**. 
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M 



(XXV) 



(XX) 

[112 0] 



i^O o 
(XXI) 



[I@2 4] 



M 



1) fiTC 

2) »ft 



xtr^x* 

X W 

o 



0. r6 



M 



(XXVII) 



[IS2 1] 
R 9 -Y 4 (XXIV) 



[X82 3] 

(R 8 *<tKS5S©«-&) 
R-Y 4 (UIV) 



x^x 4 



X 7^X^, 



CN 



OH 
(XXIII) 



Vv 

OH O 
(XXVI) 



o. r6 



©lft««T»D, X 1 , X 3 , X 4 , X 6 , R^cfc^M 1 «MIB^|wID^iftS:fcO ({B 

u (xxi i i) (xxvi) fc&tt^x 1 , x 3 , x 4 , x 7 

IS 2 0 

Huis-fls^ (xx) •v&tsnz<k'er®ttis&mmzmmv, ter t-~? 
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•&> ^v»T?sjtSfi^-4fc*tttt*»tt , T?iaa-r«5^tfc«kOv Mia-fis:^ (xx 

10 Ig 2 1 

buie-^ (xxi 1 1) -e%.tsM<k^m<D7kmmz, sssm 1 &i&m\z 
. fe^mA?z>z.t\z&r)mfc-m5£. (xxv) T?*sns<b'&«*«jt , rac: 

£**7f**. R 8 #*l*a£©«^«&Sfc:jSDT» ffiiB-j&jS; (XXIV) 
IS 2 2 

aac-ftic (xxv) ^fbeMv^jUT^sr^A 

Ii 2 3 

WBa-«ac (xxvi) T«Sft*fl:^*o*iii:, ftilM 1 ^tsct 
25 ^«AT*£££«k0ffiBB— «s£ (XXVI I) T**n*^'»*«jfi'r* 
M. R 8 ^*K^©^-&tt^Hfw^CT, j»E-«a (XX IV) 
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I@2 4 

flMB-#5S (XXVI I ) Sr. 1) TOttSJKtf* **Mb5M V77)VT)V 
$-«^A*©il7c3W*ffl^Ta7cL/fc«, 2) Dess-Ma 
r t i ntaMPOMJW^^TKflS-ractfcJcOlttE— « (XX I) T? 

~1 

25 #»9i©ii&BE— *5£ (i) TJss^ns^MitsRaisjiw^ioc-eo^DH 
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5 ^m(Dmm-^ (i) xm^n^^mmmmmm^^xs^^yu h 
■tftsfc, »m*itt-&WjSE (w^tf, jrik&, 

7 >*p*-X K -f >7> U >SW^^— -tfjWftJH, h U trfWfrl??-? 
-if I IM& y^^^K^^-if I Vil?||, ^□^-f>5 1 a->> 

20 ;nf>B^fc Kpy^— -tm^i, JFFM^Ra^s d-^7Yp< y ->h-;u 

(D-chiroinositol), if' J □y^**«+tHf - 3 lii. 
^;i/*=f>«^^K-l, ^U^rf^^^H- lffiftfts ^U*P*>^ 
^fK-17^K 75 U>, 7SU>SMM*\ 7SU>7^Xh, 
T;U F-**7G»*lfi*au JteftHMfcStt (advanced glycat 
25 ion endproducts) £/£PI§S£* ^Df'f fCIfE 

ewNF-KBisi, immmmmmmm. N-r-t^Mt-a-v 

Y-7isy P-it^T"^?— fc? (N-acety lated-a-1 in 
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ked-acid-dipept idase) Hl$& -f >7. U >^fi£fiS^ 
-I, Jfcl/h«fi*fi6ftEg?' (PDGF), jflL/JN^ * 3fefiJc^ ® ^ (PDGF) &JR 
* <0!l*.fc£, PDGF— AA, PDGF-BB, PDGF — AB), ±&i#?SH 
^ (EGF), »«/SfiB^ *Jl/n^>g|SflE, ^'J^>. 5-tKD^>- 
5 1 -^^;Ph^> h< >, EGB-7 6 1, W^DiJMb imoc 1 om 
ol), Xof+yH (sulodexide), Y-128, t Kn^*? 1 

7 7-yPr-f>E^i, U^^->y^— fe'lfi^, A^-f >/t;R ^;|, 

20 *f£w<Dik&yot±m<DMM& i mmxte^tL£k±m&t>i±T8im-?2>m&. 
25 omMtiu^fD^t^wm^ts. 
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o , jgcwtmrntz sglt2 m&m.mmEkft<Dmm<Dwmm*®m 

7H>lD^'J?!/>, ?)VifV**/>'l-hVK7&s GI-26 2 5 7 0, 
-i-V-tf (isagl i t a z on e), LG-1 0 064 L NC-2 

10 100, T-174. DRF-2 189, CLX-0921. CS-01 L 
GW-1 9 2 9, *s*fV9V>. X>df 'J MJSA, NIP-221 

*©^;p^^y-Aii«aiSttfl:se#r7=f-^h, GW- 9 5 7 8, b 
M— 1 7 0 7 4 4«t©^;V^->V-Aii«ai«ttflsS«#:a7^-X K G 
W-40 9 5 44. KRP-2 9 7, NN-6 2 2. CLX-0 94 0. LR 

15 -90, SB-2 1 9 9 94, DRF-4158, DRF~MDX8f0^ 
**~>V-&mfmm&{t&®&a/rT=?-Xh* ALRT-268, AG 
N-42 04, MX -6054, AGN- 194204, LG-100754, 
H7W : r> (bexarotene) m<DU^y^ HX5S*7^7 K 
fttfl^U ONO-5816, MBX-102, CRE- 1 6 2 5, 

20 FK-614, CLX-0 9 0 1, CRE- 1 6 3 3, NN-2 344, BM 
-13125, BM-501050, HQL - 975. CLX-0900, M 
BX-668, MBX-675, S-1 5 2 6 1. GW- 544, A2-24 
2, LY- 5 1 0 9 2 9, AR-H04 9 0 2 0, GW-5 0 1 5 1 6f Of 

©ffi©-r >x u >m&&mma&mtf ens. -r >x u >««tt«i»sif4, # 
25 icfcttmft. tiitt^ifi, jb*i£, *-f >x u >jju(g, n^ntss, mm 
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iMiiltittt. 7%)Vtf-x. #yj#-x> 5^UH-;k CK 

D-711, I5yjr-K MDL-2 5, 6 3 7, #5^U#-3., MD 
5 L-7 3. 9 4 5^©a-^;U3->^— fe?PJL#^, AZM- 1 2 7^0a-7 

10 bli. 

k*^T^--f K3g<hbTte, 7x>M5X ^lfy4N^5>, tifflt* h*Jl< 

^U*95>K» 1 -> r 5 1 ;i/-3-^^-U;i/^l/7', AJ^SH, ^U#JU 

•7V-)V. ^U'vWS b\ ^U5^>^-hU^7A, ^Ut!±SK, 7i>7 
*5h\ Ml/->*55h\ yu^bfUF, ^^U-h\ S^UnK*;!^ 
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VMzi>%MfoTy$ziZL7, htLTH BAY-2 7-9 9 5 5, NN 

c-92-i687 mmf e>n, >x u >&®&*i— mmmt itii, 

5 TER-1741L L-7 8 3 2 8 1, KRX- 6 1 3 (gfimif Ztl. hU 

^^v 5 ;^^^— t?i i mwmtVTit, ucl - i 3 9 7m*mtft>n. 

^ZfT-iSJls^^y—VlVmmmtVTte. NVP-DPP7 28A, T 
SL- 2 2 5, P-3 2/9 8 ^jWtf &*u 

— if- 1 B|fi#^£LT&i, PTP-112. OC-86839, PNU-1 
10 7 7 4 9 6«P#a£tf&n, ^'J 3^ 'J 7-t*If It tTK, NN — 

42 0 1, CP- 3 6 8 2 9 6 *U I — X-h*X*X77^ 
-t'iititLTtt, R- 1 3 2 9 1 7^£*#itfe>n, WHf>lfkh*ny 
i?Ha**t bTH AZD-7545 SSSa^tf&n, iFF^fff^PlWrnt b 
T«, FR-225659 «pj&UJ*tf £> n, =f H - 1 IBftft t. 

15 UTH l+t>-^>-4 (exendin-4), CJC-11 3 1fW 
e>n, ^;P*rf>*-^^H- 1 htLtll AZM-134, LY 

- 3 1 5 9 0 2ffimi Stl, 75U>, 75 U >SU***fctt75 U >Tzfn 

20 jMr:*-—tf- 3 iii^yjw^>i^7 , f h- i its mzitmmffis mm 

y K JL/VlUXfy K ADN-138, BAL-AR I 8, ZD-552 
25 2, ADN-311, GP- 1 44 7, IDD-5 9 8, 7<f#U7.&yh* 
yjHf— — ;k Jj?±;H/X^y F (ponalrestat), U+H^X^^ h 
(r i sares tat), if ^- k^. (zenarestat), 5 ±)V 

h (m ina Ires tat), * hy;Vt*--Jk AL- 1 5 6 7, 
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-iS.U^y b (imirestat). M- 1 6 2 0 9, TAT, AD- 5 4 
6 7, 7^UX^«yK AS-3201, NZ-314, SG-210, J 
TT-8 1 1, V>F)VUX?y h (1 indo 1 res tat) tfmtfin 

5 » wjs Jhmvtm iz&vz-tfv *-j\sttmmm<Djzm \z & o mm \zwm s n-s m 

»5fe»fl2m«fe^ia**tLTtt, tf U K^+f-S >, OPB-9 19 5, A 
LT-94 6, ALT-7 11, i»t7y 6 ***»fl:j£ 

0fcfe©4fflBfc:ff3;UV>. 
^O^-f >*t-tfCI*ItLTl4, LY-3 3 3 5 3 1, 5 HX^^U 

20 A (dex 1 ipot am) *a«*W6fru H&Stig&fbB^ffiWIiS.!: btfl 
-P^Zfn?—VmWM£l>Tfc, GP I - 5 6 9 3Gti*mVfe>tl* *)V~=?- 

u^ijji=.^>, st-2 6 i**«inf6n«. ;ine.om^J, ^>x'j>i 

#«§jfcSB?, CMJ5»\ 5-tHD+y-l-^^l/t^>h-fX E 
GB-7 6 1, tf^d^k 7DT*y^R^Y- 1 2 8 
tt-&#^O^Sfr»*LVi. 
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t KD^^f^^iJ^IV-tf-f AAS7cB5^Ri*^<hLTtt, -fell 

nx?3->-rhw^ y^A*x^^>^-hu^A, D/w^xiova 

statin), >'>A**^5 1 >, 7JP/U^?>t h'J^A, 7 h^U^f 
>#;i/5/£A7.Kfn#K SC-4 5 3 5 5, SQ- 33600> CP-8310 
5 1, BB-47 6, L-6 6 9 2 6 2, S-24 6 8, DMP- 5 6 5, U- 
2 0 6 8 5, BAY-x- 2 6 7 8, BAY-1 0-2 9 8 7, 
>*;i/y>5^, p*AX:?^>;*j;Pv"7A, nUX hP> (coles t o 1 
on e), PWAfJ-y (d a 1 v a s t a t in), yi/'r*— K 
^^>, ^'J^AX^f 1 ^ (c r i 1 v a s t a t in). BMS-1 8 0 4 3 
10 1, BMY-2 1 9 5 0, ifV>n7s9J->. %)W*X9f> % BMY-2 2 
0 8 9, DVn7,<5?^> (bervas tat in) th*o 

t&M^b^©^B(C$f £ L < , tfcth'o+y^ ^friffr* U JPPX>tf A 

7^y^-h, y^D7^7-h, i"jy7^7'7-h, ^P^^-K 
20 ^D7^77-h7;R^> ^□7^7'J>®?, Ih7^75-K 7i 
/7^77-h, yA7^7D-7Jk zluv j-?*?— K tfj^^^^-h, 
D-7^^^-h, yA7^75-h. AHL-157^ 

i^pk7,^p-;ujki£, its hu ^u-feu kj&l^. mnftmmi?;. 7fn- 

0 3 -7H^'J>^7^-Xhtbm BRL-2 8 4 1 0, SR- 
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5861 1 A, ICI- 1 9 8 1 5 7, ZD-2 0 7 9, BMS-19444 
9, BRL-3 7 3 44, CP-3 3 1 6 7 9, CP-1 142 7 1. L-7 
5 0 3 5 5, BMS- 1 8 7 4 1 3> SR- 5 9 0 6 2A. BMS-2102 
85, LY-3 7 7 6 0 4, SWR-0 3 42SA, AZ-40 1 4 0> SB 
5 -226552, D-7114, BRL-35135, FR-149175, 
BRL-26830A, CL-316243, AJ-9677, GW- 4 2 7 
3 5 3, N-5 9 8 4, GW- 2 6 9 6 , YM 1 7 8 m&mf /3 3 -T 

10 $K, 13 3 -7 H W" 'J >S*#**iJ*UIB*Mlil»<b©3tJt 

NTE-122, MCC-147, PD-132301-2, DUP-129, 
15 U- 73482, U- 76807, RP-70676, P-06139, CP 
-113818, RP-73163, FR-129169, FY-038, E 
AB- 3 0 9, KY-4 5 5, LS-3115, FR- 1 4 5 2 3 7, T-2 
591, J-104127, R-755, FCE-28654, YIC-C8 
- 4 3 4, TA*->S:?* (avasimibe), C I - 9 7 6, RP-6447 
20 7, F-1394, XJU^^sy (eldacimib e), CS - 5 0 5, C 
L-283546, YM- 1 7 E, tfx (lecimibide), 44 

7C88, YM-7 5 0, E- 5 3 2 4, KW- 3 0 3 3, HL-0 0 4, X 
7^y5^ (ef lucimibe) ^#tfen§ 0 7y^3i>lf'f A A : 



WO 03/000712 PCT/JP02/06000 

37 

^P^^th'J^A, KB-2 6 1 im&mf*>tl> □U-XT-P-;i'©iRPfl 
iitUH Xif^^y, SCH-4 8 4 6 l^£t#tfe>n, U/t— 
ItUTH *)VV7>9yh* ATL-9 6 2, AZM-13 1, RED— 1 

5 0300 4*£&m*f&ti* *;i/-^>/t;u5 h-r ;n-7>^7x5--tria*3ii 

SDZ-2 68-1 9 8, BMS- 1 8 8 4 94, A-8 7 04 9, RPR- 
10182 1, ZD-9 7 2 0, RPR-107393, ER-2 7 8 5 6^ 

10 n=E-;k r.t«Jha-JK T^tf^^x, xo^^Mp^tf sn, li?t 

- 1 0 2- 2 7 93w#£tfe.*u *-Hj£A#fftm?rah ? 

iiLTlt 2 64W94, S-8 9 2 1, S D - 5 6 1 3 3 
I/X 5=- n -;UX7, t\>Hm2I* > A ^ £ LT«> PNU-1 0 7 3 6 8E. 

15 SC-7 9 5, JTT-7 0 5, C P - 5 2 9 4 1 4%$>tfmf 6*15. 

■feoh->MMi, -feD hx>jzfxx h (#t;5HT 2 c-7^7H> 
U>S#flET=fx* K 0 2 -7Kl^:HJ>g^#:x:xxxK H-/15>7x* 

xxk *>±tv-r K§^#:y>^rfxx j -7^jmfc%&wr>? 

[CMC3-R73*rxh, MC4-R7rf-7h), a-^7X>^BliafiJ^7}N;w 
^&>, 3*-f>-7>H7>7x^5>-Kal/-Th'h7>^i7 iJ7h, 
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CK-A7J-Xh), p;1/^p hntr>jfctfj*;WE>, zui^p hntr>^ffi 
sfc^^SWH*, p;i^p hPtr>^ffi*;^>Trf-^ K ")D3j^>, 

y— A*>?>, -a.— P^y^HYT^^rfnT; h, UrMHr^i Y^~f*?- 

15 xfi, -f / mj ^ (+) y;i/^x>7;u^5>^^tfe.n, y;PTHi^ 
^-u >m®ti&m.mmtL~T:\$. ^■/ptr^->> gw- 3 2 0 6 5 9mmif <=> 

y;UT Kl^U >&ffi$U^<hLTte, d'J^A. YM- 9 9 2^i 

7hD7>7i^5X 7ac>5 1 JU5>, ^>X7x^5>, ^^7>7x^ 
20 5>, 7ac>i?^h5^>, 7i>^h7^>, ^IfJI/7'n tf^->, 7i- 

;p^a/ty-;W7 5>» ^7 p^>y>y <7X^a^f £>n, K-/15>7^ 
XhilTd ER-2 3 0, K^U*->>, ^•>M7D : Ei"jyf >*«i 

25 e»n, H 3 -kX^S>7>^ir7> hiLTteGT- 2 3 9 4^#tfe>*U 
^7*f>, I/7"f>WSfd^7'5 1 >SM7J^7 htLTtt LY- 
3 5 5 1 0 lWtf^n, 3l/->^h^->7^Xh (4#KCCK-AT 
P*— 7h) <!:ITH SR-146131, SSR-125180, BP-3. 




WO 03/000712 PCT/JPO2/O60OO 

39 

2 0 0, A-7 1 6 2 3, FPL-1 5 84 9, GI-248573, GW- 
7178, GI-18 17 7L GW- 7854, A-7 1 3 7 8 tgtfmtf £ 
*l, -^l — D^y^ HY7>^^-7 NtUTH SR- 120819 -A, 
PD-1 6 0 1 7 0, NGD-95-1, BIBP- 3 2 2 6, 1 2 2 9-U 
5 -91, CGP-7 1 6 8 3, BIBO- 3 3 0 4, CP- 6 7 1 9 0 6 -0 

i, j - 1 1 5 8 1 4m>ifimi%nz>. mzimmm, mmm 

7>W>y>fiiiI^<httH Xfb'fVJV* 7K>llt 

15 -f5^u;k tam^-fefyj^, ■kn±^»J;U-7KfP^, v-^WJJk 7 
* WT/UJkf-HJtfA, ^U>F7U;i/X;i^5>, *m&-7\))VlJ)V$/ 

£A, ttfflM^^UJk *K^tJ7^u;k tttt7^#:/y;k h^>h*^^ 

U;K >/7xy JUKI'S"? A, &®^EX*->:/'j;W (mo exipri l ), 

20 WJliLjE©«Httc»*U^. 

+ttX>H^^^— tfH**tbTtt, t7/^h'J9-K MDL-10 
0240, 77->KhU;Kfasidotri 1), if A/1 h U 5— K GW 
-660511 X, 5+-y->yj;i/ (mixanpr i 1), SA-7060, 
E-4 0 3 0, SLV-3 0 6, X* K h U ;M$j&*#tf&n*. *&X>K^ 
25 ^y-tfi§I«, WKfcfc*Sy»«ifc#iS, i«J4LJE©«11tfc:#SUV>. 

7>v 5 ^>->> I I ^#:^ta^i:bT«, * >-r+Uk* >->l^-fe^;k 
A>rW>yW*tfJl'/k Kd^doWH, dUMU^ 'J £A, 
/->;^x^pi^-;p^>, A*;n?-;k*>, 7\M/5th>k*>, ^ ;u^u-;u^>. 
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EXP-3174, L- 1 5 8 8 0 9, EXP-3 3 12, t^l/* >, 

&W)l<*>* KT-3-67 1, GA-0 113, RU-6 4 2 7 6, EM 
D-9042 3, BR-970 l^&mf*>tlZ>o T>^r->z^> I I %M 

x>K-t:'j >mmmmmnt\sT\z. cgs-3 1 447, cgs-35 

0 6 6, SM- 1 9 7 1 2%ftflm? 5*1, X>HtU>§t#7>^^-Xh 
<fcLTte, L-749805, TBC-3214, BMS-182874, B 
Q-6 1 0, TA-0 2 0 1, SB-2 1 5 3 5 5, PD- 1 8 0 9 8 8, is 
$ ^-fe^V^HJ^A (sitaxsentan), BMS-1 93884, 
y)V-\L>^> (darusentan), TBC-3711, 
•&>&>i-b t )0/* ( t e z o s e n t a n), J-1 04 1 3 2, YM-59 
8, S-0139. SB-234551, RPR-1 1 8 0 3 1A, AT Z — 

1 9 9 3, RO-6 1-1 7 9 0, ABT-546, X>^-fe>*>, BMS 
-2 0 7 9 4 0«**#tfStt*. Ctl6©*5«tt, #l:HiSitt^M, iSJ 

:7P-fc^K, T^xF, *3^^>, #>W»#U£A, 7.tfD7^ 
;?h>, h'J7ArkX 75y7^'JX It^^ZX LLU-a, 
PNU -80873 a, -rvv;i/tfF, D-V>— I — ;k D-v;nfh-;k 

7;U*h-*, ^'Jir'J>, 7thV7 5H, FR-179 5 

4 4, OP C- 3 1 2 6 0, U*v-A*:7**> (1 i x i v a p t an), ffi&Zi 
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tf Jli^O Antrim tVX it, 77~W>. tt«X*H5?fcr>, WSt=-fJ)^ 
i?\Z>. WSt/W-i?\Z>* Wfc1-W>, lt7-ytf>, ->;i/Xv?tf>> 
-y;Pvtf>, nhi/>vtf>, ~z>^J\i>, -;w\*>?tf>, ^xa^tf>, 

io ifjtx^D-^ mm^Vi/y. tt^yy>, 

pp— ;k #ju^>?p — ;k -y^^n-jk Mt'jyDD-jK *fc*#p 
-;k &®f^*vp-;k tr>Fo-;k m.m&— #ha-;k &m^/\*> 
ho-;k ?K>I^D-;k m^Jk^^-p-;k 77Mk'v^Dn 
15 -Jk vp>&#tr>b'p-jk -y^i/P— ;k l^>^ho-;k ili? 
7t7ho-;K t^'Jya-JK tFo-Jk ?^fcf>?Jk -f>K^5> 

tUVS^^hiLTtt. itg^PXv^, *3\M/K/t, CHF-1 
0 3 5. ^^T±^>X, ^if^T>7T->>, ^VX>>> (moxon 
20 idine), D7i*->y> (lofexidine), J&^'J ^*V— ;U 

-i-pi^>h^x3\>k ^-y-;k^^u^-h, it&i^-tfy. h^tfvMk 

7;WUMtLT(t ^?J<^KU^A, ^X>S?#U^A, ^X>I£:h 
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\ IBM, &«79-5?)Wi'77-y" tf I VBII, yDfOfn 
10 tr;Hf>»xkHD^— t?B*H, ffHft*r£B«X. D-*< n-f y s/h'- 

15 ttis^x. ^©jrb#^ t'y7t-r Hi, < >x u >&wvmm. f>*u 

fe? I VB**U ^Of^ >fO-»^77^" fef- 1 BlfiS^ ^ 

20 Mh-7-t7*777^-KBS*, br;Hf>g^t Knyt- t?BM* 
af»«r^B#*, D-MD-f/yl — ny>^ig+t- if- 3 

ftzlym^^Y- lTzf^X K 75UX 75'J>itm^75U> 

25 JEfcfiFSK, •<>;*■) >«5£teJ*3§ak «MIf$ t M{f7ir^ HSk -f 

&-znz>'j>ti;< im<DMm£®.&iDi£z><Dtfm>b!i?$.is\,\ mm\z. mm 
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y-t-t Km, < >x u >frwumm. -f >x >j >x&f >x u 
*=f>^^7>^zr-x k -< u fe?j|njj&m, hu^y^ 

I I *J'*W-V)\,«W-9—M I VMm, ypf 

>fpy>*777^- fef- 1 ^Jay>*x*'J7- ifMm, 

Mm, tr^t^m^th'o^-ifia^m, ^mm^mmm. D-ti-io^ 
y -> h-;K #v=i¥>&f$.&m*-)—v- 3 Mm, ^JU*^>^^^ K 

io $m, imiitiPifi, 7 p a^-r>^-iicpi^m, r-75/ss 

F-/cB Mm, Ilgaifft^iSii, 7V-T-te3MWb- a - u >^ h - 7 

JfiL/J^ft5f$fi5Sfi@^iit#:, -b&itmE?, *f»&j£M^, #;Ux^> 
15 mmW. Wi?>. + EGB-7 6 

1, t'^D^W XDr+yH, Y-128, 7>^*^>~»^&@imifi 

mm, 4 j t*x>H^7 p ^y-ifMm, t>^^>>->i i^^iam, 
m^ o^&£n5'>&< ife noiiti^tscowsK, 

20 T;PK-^®7C^Mm, T>-^^>-»^^Mm, +ttx>K^ 
y^y— fe*Mm*<ttKT>> ? ^-^>>'> I I g^#teiam^e>fc-5EM;DiI 

^$n^^<<h : b ia<z)m^Jtffi'&t)-y:s©^Mfc$fSLu 0 je*t& 
o&gK&^xra, u >^gtti#3£m, ^©jRMm, t*^7^-f nm, 

25 T>^=fX7.h, >7. U >^^+^— tffij^m, hU^y^v;U^^^ 
—til I Mm, ^7?yM7?y-^IVliI, 7'Df'f >^a->> 

- 6 -*^77^- tfMm, 7;^ i — x- f7,^^^r^— t* Mm, tr 
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©as&jHsns. ^o^^aistim mum, 
io h-^yp^m &.#m> mm, $mm, am* mtm 

teg&mf&z matte mm p»i:g#$ns. 

rmmm, mmm, mtum, mnm, %>%m, mmm, motum* mmm, & 
mm, ftjtftffii, ^*ti*^j^£©^s^ira^«i:iiM-& 

20 use (i) T^sns^^^jRKWtfs&tt^toasa^wfcW^ansift, 
©SMfa^it^^ns^, «pa4-©«^Ai B*fcD«f^o. i 

~1 0 0 0mg©ti-C. #«PS#C!)*^tt, J#A1 B&7fcD8WaO. 0 1 
-3 0 OmgOfgHT, -|ilSfctt»laltC»^TaS[tft-^-r*Jlt3»*T€f*. 
25 SGLT2Stt|fi*S[eW©|iat»'&t)-&Tttffl-r*»^ *%W<D 

S GLT 2fettRa^^O^J©^»fCjSDTM»-r 

3 #3. 
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5 1 

6- (iV-T-fe^;WT5y) -3- (4-X3\H^>vW -1H-KUS» 

tert-^MJf^ (1. 5raol/L^D->m 5 5mL) O 
fh7tHD77> (15 0mL) igi&lz:, -7 8 2 - ^ P D - 6 - * h 
10 ^->tf'J> 5 > (8. 9mL) £;&P*_, lP#PS1Jl#Lfc. AT, iV-v^^JU^U 
A75H (7. 6mL) Sip*, £6,fc:i. 5 P*lfflJft#Ufc. R«jB^«lcW 
M (8. 6mL) SriP;^ ifi(l#Ibfc. KMMICftffiKK**:?- HJ 
•^AtK^StSPA, S?X^X— xJUTttmUfc^, *T$Jl£«S*P:kig7KT& 

15 ;W^D7h^77^- (&tti&% : 'N+lf >/«X^;U= 15/1- 
3/1) T-^Kb, 6-^nD-3-*;U5Jl/-2-^h^i>tfU>?> (1 1 
g) 4-X^;K/P^>-fc*> (l. 3g) Ofh7kHD77> (1 

4mL) »JKfc-7 8"C7;PP*>#HMT, t e r t-^^UU^^A (1. 
5raol/L^1t>m 5. lmL) &m?L. 3 Oftfflm&Vtc. KlfeM 

20 ^{C6 -^7PP- 3 ~MS.)U- 2 h^~>tfU> J > (1 . 0g)<D7-h 
7bh*D77> (19mL) »«t&JPA, 0tT3 0»fWLfc. S*aB^ 
^{3lgfa^t7> ; e-'j7A7l<M&ip^, 3^x^;ux-T-;u*tfl4iHUfc«, *r 

25 ^it, 6-i70D-2-^h^>'lf'J^>-3-'r;l/=4-X5 1 ;P7xX;i/ 

=*^/-;u(i. 4g) ^rtt^o #?.nfe6-^DP-2-^ h^-^tfUv 5 
>-3 — f^=4-if;P7i-ji'=^^;-^ (o. 5 6g) omk^^u 

>(10mL)»«t, Dess-Mart inttid, 1, 1 - MJ 7-fe 
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h*->-l, l->?th*P-l, 2-^>X<^-K+V-JU-3 (1H) -He 

» (i. og) o^muwvrco Rj^u^umzmasm^M 

?-bVO&*.mm (9mL) £ektf 1 OX^Ittfc^-hU«>A*»ift (9mD 
'Jy> - 3 — fj^4-x^7xzjl/=^h> (0. 4 4g) f§£ 

nfc6-^DD-2-^ h^vtruv^- 3 --r;w=4-x^;i/^x-;i^=^- 

h> (0. 2 6g), ^>^;|/7 5> (5mL) *5ct^^'J^A (0. 2 1 

io g) $ii o*ct-i omm&ifcLjt. Kmm&totzffiatiLikT^-v&jkm 

6 ~^>> J ;UTS 7 - 2 h*~>fc?U S»- 3 — ( )V=4-T.^)l7^-)l 
15 = ^h> (0. 24g) # Wc6 -^>y;|/75 / - 2-^ h*-> 

v>- 3 -<;U= 4 -Xf^7xrj^^rh > (0. 2 4g) CDX^y- 
;P (6. 9mL) 1 0%r?5>^A;*J-#>*ft5fc (0. 4 8g) £2in;^ 

20 ^;U=2/1) -C*ltg{U 6-757-3- (4 -X3MI/^>v?;W -2-* 
b*5>t!'J >>> (0. 13g) f§£>nfc6 -T5/-3 - (4-X3 1 

;i/^>v;i^) -2-y b=^>fcf'js» (o. oso g) k:3 oxJWbJc*»» 

$@i (lmL) *JDA, 9 5 < CT2PtF H ^^Lfc. *«JET»H& 

25 /y.^y-;i/=9/i) t?*»«u 6- (N-T-fe^;P7sy) -3- (4 - 

X^>k*>5?;W -lH-t?'J'7>-2-t> (0. 0 3 4g) 
'H-NMR (CDC 1 3 ) 6 ppm: 

•1.19 (3H, t. J=7.7Hz), 1.95 (3H, s), 2.58 (2H, q, J=7.7Hz), 3.69 (2H, s), 
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6.33 (1H, d, J=7.4Hz), 7.00-7.15 (5H, m), 10.41 (1H, brs) 
^t&M 1 

6- (JV-7tW5y) -2- (2, 3, 4, 6-fh7-0-7W 
5 - P -D-tfJUnVy/z/frttis) -3- (4-X3MW<>>Ml/) tfUv> 
6- (N-7±^)lT^.y) -3- (4-X5 L ;P^>> ? ^) 
>-2-*> (0. 0 3 4g) ©r&ffc^l^ (2. 5mL) ®m\ZT"thZf 
U^-a-D-?)^-* (0. 10g)*3j:^M(0. 1 7 g) £iPA, 

10 ^•>'J*^MII^D7f^7 7-f- (M^^ : ^-y->/@^lfX 
9^=1/2) (N-7±^)17*/) -2- (2, 3, 4, 6 

-7-h7-0-7tt)\s- $-Y)->f)ln\?.7 ;i/)V-**ry) -3- (4-X 

?mi^>>*;io tfUv> (o. o 8 i g) 

'H-NMR (CDC 1 3 ) 5 ppm: 

15 1.20 (3H, t. J=7.6Hz), 1.85 (3H, s), 2.03 (3H, s), 2.04 (3H, s), 2.05 (3H, 
s), 2.21 (3H, s), 2.59 (2H, q, J=7.6Hz), 3.76 (1H, d, J=15.3Hz), 3.85 (1H, 
d, J=15. 3Hz), 3.90-4.05 (1H, m), 4.14 (1H, dd, J=2. 6, 12.3Hz), 4.29 (1H, 
dd, J =4. 5, 12.3Hz), 5.15-5.25 (1H, m), 5.25-5.40 (2H, m), 6.00-6.10 (1H, 
m), 7.00-7.15 (4H, m), 7.41 (1H, d, J=7.9Hz), 7.61 (1H, brs), 7.75 (1H, 

20 brd, J=7.9Hz) 

###J2 

6-75 y - 3 - (4-x5 1 ;^>> 5 ;u) - lH-tru x>-2-3-> 

6- (N-7±^)V7S./) - 3- (4-X^;i/^>:x;|/) -lH-tfUv 5 
25 >-2-*> (0. 1 9 g) <D*?/—)l (lmL) MlC2mo 1 /Lzk& 
h V V &7kmffi. (0. 35mL) 8 0 ^1? 2 2 $%mfflfrVtc. R 

&M&w*mmTmmm. M$yu^*7A^D7h^77^- (mm 

mm : i£<fc*^l/>/**y-;U=6/l) Tiib, 6-757-3- (4 
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-X^'OSW) - lH-kf'J v>- 2 (0. 0 13g) £f#fc. 

'H-NMR (CDC 1 3 ) <5 ppm: 

1.21 (3H, t, J=7.6Hz), 2.60 (2H, q, J=7.6Hz), 3.69 (2H, s), 4.73 <2H, brs), 
5.32 (1H, d, J=7.6Hz), 7.02 (1H, d, J=7.6Hz), 7.05-7.15 (4H, n) 

5 

6-757-2- (2, 3, 4, 6 -=r V =7 - O- Ttt)V- 0 - D - >f)Vn 

tr^/->JM-*-» -3- <4-x5 t ;^>s?;w trus» 

6- (N-7tW5/) -3- (4-X^;i^>SW) -lH-tfUv* 
10 >-2-*><DR*dK>\Z. 6-757-3 - (4-X5 1 ;^>> ? ;P) — 1 H— 

'H-NMR (CDC 1 3) <5 ppm: 

1.20 (3H, t, J=7.6Hz), 1.83 (3H, s), 2.02 (3H, s), 2.05 (3H, s), 2.07 (3H, 
s), 2.59 (2H, q, J=7. 6Hz) 3.67 (1H, d, J=15.4Hz), 3.79 (1H, d, J=15.4Hz), 
15 3.85-4.00 (1H, m), 4.05-4.35 (2H, m), 5.15-5.40 (3H, m), 6. 00-6. 1 5 (2H, a), 
7.00-7. 20 (5H, m) 

3- (4-X9MU^>:x;U) -4, 6-5>*9MP- lH-tfU> 5 >- 2-Hr> 
20 3—>7/-4, 6-y^^-lH-t!Uy>-2-t> (4. 6 g) <D 
mc^V> (1 5 0mL) gIIC<>y;^D5 H (5. 6mL) 
^ffi (2 6g) &3J0*.. iftftTS orfcT3l$ISH*J*Lfc. KJftS^tt&M 

fcawpu *»*i*J3*Lfc. zmztiuETmrn®;. mk^i/v*?)^*?!* 

25 2-^>^+->-3-y7y-4, 6 -S?*^;i/tf U ( 7 . 1 g) £ 
»fc. *3Mfc5M V7^)VT)V*-V& (1. 5mol/L NH>m 8, 
7mL) l;0t:T2-^>^M+y-3-y7y-4, 6 -v^^HfU 5? 
> (2. 4g) 0fh7kH077> (4. 3mL) jg^iJPx., OtT4Nf 
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mmwvrz. ssi^jimo i/Ltm*mm (4 0mD tca^, yi 

>/fKX^=5 0/l~2 0/l~10/l) TlfMU, 2-^>v;P^* 
5 **/-3-*JVS.JU-4, 6-zS*?)\s¥Vi?> (0. 9 0 g) £f#fco 4- 
X^MI^d^E^O-fe^ (0. 0 44g) ©fh5kF077> (1. 2mL) 
^{CT;i/3f>HSmT- 7 8t:KT, ter t-WJf7A (1. 5m 
ol/L^t>iE 0. 17mL) £JP*., 3 0»f B 1i#lfc. 2-^> 
V)V**z/- Z-*)Vk)V- 4, 6-> 5 p<^;UtfUv J > (0. 0 48g) Or 
10 h7th'n77> (1. 3mL) ffim&lMX. 0tt*3 0^j|j$Lfc. £l£ 

]Rlll7DVh^77^- (Mftft: ^+-y->/BfKX^Jl/=5/l) T*» 
«U 2-^>S?;M-*->-4, 6-S**9 1 ;HfUS*>- 3 — f ;i/=4-X5 1 

15 ;u^xx;u=^^y-;i/ (o. 0 6 6 g) #e,nfc 2 -^>5/;m-+ 

~>-4, 6 -Vff-frM Vi?>- 3 -^^=4-X^7i^=^;-jy 
(0. 0 6 1 g) cDx^y— )V (3. 5mL) ISlC, 1 O^/^y^AA- 
(0. 0 3 7 g) **»iaTSITl 2l$|Wat#l,fc. ^ 

20 ?7 (mm®i&: mtx^u>/ i o/ 1) -?mmL, 3- 

(4-X3Ml/^>>UU) -4, lH-tf»J^>-2-^-> (0. 

0 3 9 g) *#fc. 

'H-NMR (CDCI3) (5 ppm: 

1.19 (3H, t, J=7.6Hz), 2.14 (3H, s), 2.20 (3H, s), 2.59 (2H, q, J=7.6Hz), 
25 3.90 (2H, s), 5.85 (1H, s), 7.00-7.10 (2H, m), 7.15-7.25 (2H, m), 12.71 
(1H, brs) 
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2- (2, 3, 4, 6-T-h^-o-y-b^ju-^-D-^;i/ntf7/->;P^- 

+y) -3- (4-X3\U^>v;U) -4, 6 -z?*=?)V\Z ViS> 

6- (N-71r^;U75y) -3- (4-x^;p^>>?;u) -lH-tTU^ 
>-2-^>(7)^DJ^ 3- (4-X5 1 ;^>> ? ;P) -4, 6-^*3^- 

5 iH-tfu> ? >- 2-^->*ffl^T, ^jsm £mm<Dj5m-?muk&ya&& 

'H-NMR (CDC 1 3 ) 6 ppm: 

1.17 (3H, t, J=7.6Hz), 1.70 (3H, s), 2.00 (3H, s), 2.04 (3H, s), 2.05 (3H, 
s), 2.18 (3H, s), 2.37 (3H, s), 2.56 (2H, q, J=7.6Hz), 3.81 (1H, d, J=15.3Hz), 
10 3.90-4.05 (2H, m), 4.14 (1H, dd, J=2. 5, 12.2Hz), 4.26 (1H, dd, J=4.8, 
12.2Hz), 5.10-5.40 (3H, m), 6.18 (1H, d, J=8. 2Hz), 6.68 (1H, s), 6.90- 
7.10 (4H, m) 

###J4 

15 3- (4-* h^->^>v?;i/) -4, 6-> ? *? 1 ;u- iw-tru> ? >-2-^- 
> 

\ s ay7>£Q1%mzm*tf*)—'r-)lum (O. 5mol/Lfh7tFD 

7=7>mm) zmMLtc. %t>titzW—*—)vnM (o. 4imu &2- 
20 ■'Oswa-^rS'- 3 -*;i/$;u-4, 6-> ? ^5 1 ;i/truv J > (o. oi9g) 

Ofh7tFn77> (0. 8mL) igi&tjn*.. tlt8 O^I^Lfc. 

Afrmmmzn-vhtf^yj- mmmm : ^^>/^x^;u=4/-i) 

25 -C*itaiU 2 -^>i?)\s**->-4, 6 -S?;*3\>l/h! U i?>- 3 — TJU=4- 
h + y7x^Jl/=^^y-^ (0. 0 14g) £f#7t. #e,n7c2-^>i? 
;U^->-4, 6-> J ^5 L ;Utf'Jv>-3--r;U=4-^ h + y7i^=^ 
(0. 0 1 4g) <7)3L$;-)V (lmL) M^*CD1 0 %K 
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- mmmm: mt*^u>/**? ;-)i= 1 o/n t?*mbu 3- u- 

^ h + '>^>i?;i,) -4, lH-tTU^>-2-^-> (0. 0 

5 1 0 g) 

'H-NMR (CDC 1 3) 5 ppm: 

2.14 (3H, s), 2.21 (3H, s), 3.75 (3H, s), 3.87 (2H, s), 5.85 (1H, s), 
6.70-6.80 (2H, m), 7.10-7.25 (2H, m), 12.70 OH, brs) 

io mmm 4 

2- (2, 3, 4, 6 0-T±^)l- Q -D-t/frn^y S zs)V* 

-3- (4-* f>^v^>v ? ;u) -4, 6-5?^5 t ;utru^> 
6- (at- y -femurs/) -3- (4 -x^;u^>^;i/) -lH-tfUv* 
>-2-^>O^0i:, 3- (4 h^->^>> j ;p) -4, e>--j^)V 

15 -lH-trU> ? >-2-^>&ffiViT, *i«lira«{5*8TJ«EM* 
'H-NMR (CDC 1 3 ) 6 ppm: 

1.75 (3H, s), 2.00 (3H, s), 2.04 (3H, s), 2.05 (3H, s), 2.17 (3H, s), 2.37 
(3H, s), 3.74 (3H, s), 3.79 (1H, d, J=15.3Hz), 3.90-4.00 (2H, m), 4.14 (1H, 
20 dd, J=2.3, 12.3Hz), 4.25 (1H, dd, J=4. 8, 12.3Hz), 5.10-5.40 (3H,m), 6.19 
(1H, d, J=8.0Hz), 6.67 (1H, s), 6.70-6. 80 (2H, m). 6. 90-7. 00 (2H, m) 

3- [4- (2 h^->;*9MM-*;>X3\>P) ^>zSM -A, §-=J*J- 
25 ^-lH-t!'J^>-2-t> 

4- (2 -pt h^p^l^^X^l/) ^D^:^>if> (0. 6 0 g) <D 
fb7hh*n77> (6mL) mt&iz- 7 8CT;Urf >nm%TF. t e r t- 
(1. 5mol/L^1tm 2. OmL) £iP*., 3 0 
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#MJI#l/fc. II: 2 -^>^l/t+->- 3 - 4 , %- 9 J*?-)V\> 

Uy> (0. 4 9g) ?)fh7tFP77> (5mL) ^^Jn^., 0*CT3 

^=5/1) t!*l«U 2-^>^;M-*->-4, 6-^*3 L ;Hf'Jv>-3 
— TJP=4- i2-*\>*e>*s*5-ArHr*ri/3-W) 7 ^~)V= * 9 S - )V (0. 
74g) UShfc 2 - ^>S?^t*'>- 4, 6-s>*y;pfcrus>>- 

3 — r;u=4 - (2-^h*^5= , ;u*^5/x^;w 7i-;|/=^^;-jko. 

10 1 1 g) ©X^y—Jl/ (5. 3mL) ^®I3, lO^y-JA*-!^* 
(0. 0 6 5 g) SriP*., 7jC^#BB^T^jaT 1 lPJIRHH^bfc. WtoS* 

(J8W»»:»Wf l/>/>^y-JNl 0/1) T?««U 3- [4- (2 
UrSoWI^^X^W ^>>Ml/] -4, S lH-fcfU 
15 ^>-2-^*> (0. 0 7 4 g) 

'H-NMR (CDC 1 3 ) 6 ppm: 

2.13 (3H, s), 2.21 (3H, s), 2.84 (2H, t, J=7.2Hz), 3.29 (3H, s), 3.72 (2H, 
t, J=7. 2Hz), 3.91 (2H, s), 4.60 (2H, s), 5.85 (1H, s), 7.05-7.15 (2H, m), 
7.15-7.25 (2H, m), 12.53 (1H, brs) 

20 

MMM 5 

2- (2, 3, 4, 6-^h^~0-7±.^)l- 0 -T>-if)VU IdvJisfrOr 
-3- C4- -4, 6 

25 6- (JV-7-fe3MU75/) -3 - (4 -X9SM^>5?;W -lH-fcf'J^ 
>-2-st><DfttDK>\Z, 3 - C4 - (2 h^v'^5 t ;U^->X5 t ;U) ^ 
>v;W -4. 6-i^^;i/- lH-tf'J^>-2-:t>£fflV>T, 
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'h-NMR (CDC 1 3) 6 ppm: 

1.72 (3H, s), 2.00 (3H, s), 2.04 (3H, s), 2.05 (3H, s), 2.15 (3H, s), 2.37 
(3H, s), 2.83 (2H, t, J=7.0Hz), 3.28 (3H, s), 3.70 (2H, t, J=7. 0Hz) , 3. 81 
(1H, d, J=15. 6Hz), 3.90-4. 15 (2H, n), 4.14 (1H, dd, J=2. 3, 12.3Hz), 4.26 
5 (1H, dd, 1=4.7, 12.3Hz), 4.59 (2H, s), 5.10-5.40 (3H, m), 6.18 (1H, d, 
J=8.0Hz), 6.67 (1H, s), 6.90-7.10 (4H, m) 



mmrn 6 

2- (/3 -D-^;Pnt!^y -3- [4- (2-* h^ri^^)V 

10 •t^r^JL^-M "*>5W0 -4, 6-i?*^)l>¥ U> f > 

2- (2, 3, 4, 6 -7- h7-0-7tf^-jS -D-?JVU ¥7 S ->)U 

-3- C4- (2 h^S^SMM-^X^SHO "*>5?;W -4, 

6->?pWi/fcf'Js;> (o. i3g) <d*^/-;u (4. OmU mmz. 2 

mo l/L*KflS^-hU^A*»iBt (0. 5 0mL) £JPA, ffiT30»fl 
15 MWlstc, K«fi-&«ft«JBET*ttf», J^fcvU^^lfc^JI^OVh^ 

e?^- mmmm : mt*^u>/ ; -)v= 9 / 1) -entssu 2- 
-D-^;w3trvy ->;u^s/) -3- C4- (2 b*~>*^;M-*~>x 
^>>>;io -4, %-v*7)v\*w> (0. 0 8 6g) 

'H-NMR (CD3OD) a ppm: 
20 2.17 (3H, s), 2.36 (3H, s), 2.80 (2H, t, J=7.0Hz), 3.23 (3H, s), 3.30- 
3.55 (4H, m), 3.60-3.75 (3H, m), 3.84 (1H, dd, J=2. 3, 1 2.0Hz), 3.95 (1H, 
d, J=15.2Hz), 4.06 (1H, d, J=15.2Hz), 4.56 (2H, s), 5.85-5. 95 (1H, m), 6.73 
(1H, s), 7.05-7.15 (4H, m) 

25 ###1 6 

6-*h*zs-3- (4-* h*3"*>S>;M -4-^;wiH-t;>jy> 

3- ~>T/-2, h^->-4-^^;Hf'J>?> (0. 1 1 g) Of 
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h7th*o77> (3mD mmzox:-^7mit^^ yttjvTJVs—VA (i. 

5mol/L^X>@i, 0. 5 3mL) tetUXtic SjS^SrM^#3fib> 
5HIHHK^L.fc. SJSI^Clmo l/Li»*»«*liD^ yXfJU- 

»X5MP=9/1) TfMttU 3-^5^-2, 6 -z?* h*^-4 - 
)V\ZWy (0. 0 3 4g) &mtz. 4-^0^7-7-^, ^^y 1 ) 

•V— ;HitS (0. 5raol/Lfh7th'D77>gE 0. 7 2mL)£3 
10 -*;PS;W- 2, 6-^* h*~>-4-;*9 L ;UfcfU> 5 > (0. 0 3 3 g) ©f 

h7th'P77> (i. 2mD ^t-ip^., ^u-^immmwvrco Kfom 

15 U 2, 6 h^r->-4-^5 1 JWtfU> 5 >- 3 --f;W=4-^ H + v7i 
x;U=^^y-;P (0. 0 5 3g) f^nfc2, 6 ->>*>3r->-4 

.-*3MUt!U v>>- 3 — f;P=4-^h*v7irJl/=^3'y-A (0. 0 5 
3 g) (Dmt^U> (1. 5mL) mm-Be s s -Ma r t i nUM (1, 
1, l-h'J7th*->-l, 1-^kKo-l, 2-^>X^f^-H^y-;P 

20 -3 (1H) (0. 0 9 3 g) fciP*., £»T?4 5#Mlt#bifc. RfS 

S-&«C«S«liSfc»**^-hUr>A*»tt (lmL) *5<fctfl OK^IffltJ-h 
'JtfAzKMc (lmL) £iP;L, i;if;H-fJPTtttBLfc. #88Ji£at7K 

^DTh^?^- (S^^ : '\* J *>/mMx.^)l= 6 / 1 ) TfllRU 
25 2, 6-^^h + v'-4-^fJ^'J^>-3-'r;i/=4-^h4->7iX;i/ 
= 7-h> (0. 0 4 3 g) 6 ->>^h=¥iy- 4-^^)1 

tf'J> J >-3 — f^=4-^h*->7i-J^h> (0. 04 2 g) <Dmt 

^^i/> (i. 5mD mmzor:-eE.mk*<ym (imo \ /^mt^^u 
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0. 44mL) £jbn*fc«, EfSJKSMfcJWaU 3 0#M«#b 

MHIIf07h^77^- (JKHtttt : A+U->/»»X^=l/2) 
5 T»«U 2-tKD*~>-6-* h^r->-4-^5 L ;UfcfU^>-3-<JU= 
4-^b + x7iZJP=^h> (0. 0 2 3 g) #6hfc2-tHD 

=^h> (0. 0 2 2g) *5<kt^H7'yfkJiKC7^-S?X5 L ;i'X-5 L ;^#: (0. 
0 4 1mL) 0fh7kFD77> (1. 6mL) »»lC**'(fc>'7y*^* 
10 th'J7A (0. Ollg) Sin*, 6 5«CT?2WPNHK#Ufc. Rfci&&4&& 

s&Kftttu ^x^;i/x— 5r;u*Tfam Lit. %««*ia«i^K**^hu^ 

$yU*m®iI^nvb^7^- 03M&4K: ^*U->/««X3\>U 
= 1/2) T?tt»U 6-*h^«>-3- (4-* h*5"*>5>;W -4-^ 
15 ?/P-lH-KUi?>-2-t> (0. 0O8g) $#fc. 
'H-NMR (CDC 1 3 ) 6 ppm: 

2.15 (3H, s), 3.76 (3H, s), 3.80 (3H, s), 3.87 (2H, s), 5.52 (1H, s), 
6.70-6.80 (2H, m), 7.10-7.20 (2H. m), 10. 50-11.50 (1H, br) 

20 mt&m 7 

2- (2, 3, 4, 6 - f h 7 - 0-7t?*- 3 - D - ^a / WW 
-6-*h*->-3- (4-;* h*->^>>^P) -4-*7MHf'J^> 
6- (AT-T-fe^UT^ 7) -3 - (4 -X5MW^>^^) -lH-fcTU^ 
>- 2 -t>©ftbOC, 6-*h**>-3- (4-^h+y^>^) -4 

25 -^5 L ;p-iH-tru> ? >-2-^>$fflUT, ^ffimtraauwSrSreiMB 

'H-NMR (CDC 1 3) 6 ppm: 

1.75 (3H, s), 2.01 (3H, s), 2.04 (3H, s), 2.04 (3H, s), 2.17 (3H, s), 




WO 03/000712 

3.70-3.80 (4H, m), 3. 80-3.95 (5H, 
(1H, dd, J=5.1, 12.3Hz), 5.10-5.20 
J=7.8Hz), 6.29 (1H, s), 6.70-6.80 
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m), 4.12 (1H, dd, J=2. 1, 12.3Hz), 4.25 
(1H, m), 5.25-5. 40 (2H, m), 6.05 (lH,d, 
(2H, m), 6.90-7.00 (2H, m) 



5 mmm 7 

4- (4-Xh^>y^) -3-t HD^->tfUv> 

3 -b Hu^->tfiJ^> (0. 95g) ©1, 2-^h^->X^> (2 0 
raL) mmz, TK^t^HJ^A (6 0%, 0. 44g) &£Zfi C2- (^D 
u*^)V**czs) JL^M MJ*^;i/->5> (2. lmL) *ijn*, M*C 1 

ML, 3- K2- (hU^^Jl->'J;U) X^JK) ^*->pWI^^>} fc?U5? 
> (0. 8 9g) #e,tlfe3- {(2- <HJ*3\JW5/»J;W X^;H 

15 ^^^^^->} t!Uv> (0. 2 3g) ©fh7hh'D77> (6mL) 
mm\Z. -7 8tCTtert-^'jm (1. 5 1raol/L^ 
>ig*£, 0. 8 6mL) SrJn*., 4 0^jffl$Uc. M^t4-lh^ 
v^OXT^f t H (0. 18g) ©^X^;PX— "r)V (6mL) mWL^lM^ 

- 7 8t:-c3 ofrmmftvrco %.&m-&vo*mM.\zg-mi^ -zsz\z3 o^-mm 

20 Whfco KfcM&Wlz&ftmtT>^~OJ±7km%i&l}U7L. 

)v=\/\) -e*nisu 4-ih*->7ixji/=3- {[2- (mj^wws/u 
;w x^;io ^v*^:*^} tfUv>-4 — oi<=*?y-)i (o. 2 

25 8 g) HW;4-Ih^>7iZJl,= 3- { C 2 — (h»j;>WW>'J 

;p) x? 1 ;!/) tf'j> J >-4 — r;u=*^/-;ir (o. 2 

7 g) Orh7kh*n77> (7mL) *5<fctf7.k (0. 3mL) ^(C, p- 

h;ux>7 > ;u^>®e-7KTO (o. 6 8g) fciio*., 5 0t-eiWj$Uc. 
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B.foM&®>*mmztfiW&. «SfnKK**^hU^A*»?ft (l 2mL) Ztia 

5 l/>/^^;-JH10/l) tSUU 4-Xh + y7i^=3-tFo 

^->h!U^>-4-<;p=^^y-;i/ (o. i6g) »snfc4-x 
h^y7in;N3-tFn+->tfUy>-4-^;i'=/^;-;i/ (o. 13 

g) ©Iflft (5. 3mL) MIC, 1 0%/t^i?^A^— jK>*»* (0. 13 
»EETtt*feU 4- (4-Xh+^>i;jW -3-t HD+'>bf'J^> (0. 

o 9 5 g) &nrc. 

'H-NMR (CD 3 OD) 6 ppm: 

1.36 (3H, t, J=7.0Hz), 3.89 (2H, s), 3.99 (2H, q, J=7.0Hz), 6. 75-6. 90 (2H, 
15 m), 7.00 (1H, d, J=4.9Hz), 7.05-7. 20 (2H, m), 7.87 (1H, d, 1=4. 9Hz), 7. 99 
(1H, s) 

mmw 8 

3- (2, 3, 4, 6-^h^-0-7-t^;U-3-D-^;i/3 J zsjl,* 
20 -4- (4-Xh*5"«>S?;W tf'J> ? > 

6- (Ar-7t?;i/75/) -3- (4-IfM>j;;W -lH-tf'Jv? 
>- 2-3-><Dttt>r>\Z* 4- (4-Xh*3"OS>JW -3-kKD^->bf 

'H-NMR (CDC 1 3) <5 ppm: 
25 1.40 (3H, t, J=7.0Hz), 1.96 (3H, s), 2.04 (3H, s), 2.06 (3H, s), 2.09 (3H, 
s), 3.80-3.95 (3H, m), 4.00 (2H, q, J=7.0Hz), 4.17 (1H, dd, J=2. 3, 12.4Hz), 
4.30 (1H, dd, J=5.7, 12.4Hz), 5.10-5.25 (2H, m), 5. 25-5.40 (2H, m), 
6.75-6.85 (2H, m), 6.95 (1H, d, J=4. 7Hz), 7.00-7.10 (2H, m), 8.22 (1H, d, 
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J=4.7Hz), 8.36 (1H, s) 

3- (4-* h*i"<.>z?)l) -lH-WS>-2-*> 
5 ^yf;^D5K (0. 77g) Ofh5kHP75> (2. 6mL) ®m 
\Z- 7 8^. r)VzS>fim%T t e r t-73MWJ^A (1. 4 8mo 1 / 

L^>?>®m. 5. 3mD an*., lmmmwhtz. Kj&m&mz2-*h 

+->t:U^> (0. 3 3g) «Drh5t Kn75> (3mL) jgFttftJq*., Ot: 
10 fe. SJSJg-&#JtC4-^ h+^>X7^ft h* (0. 5 7g) ©T^h^th* 

n^^> (4. 2mL) mm&iNTL. lmmm&htt. Kmm&mz&mmt 

15 ;l/=3/l ~2/l) T?*MftU 4-^^->7ia=2-^h + yt:'J^ 

>- 3 --r (o. 4 3g) f&nfc4-^h^>7i 

^=2-;* h+->tfu> J >- 3--r;u=^^y— (o. 4 1 g) (2. 

lmL) ftttfc. 10%A7-79AA-*>»* (0. 2 1 g) £Jn*, ?m 

20 iS^-> l J^W7A^O?h^ 7 7^- (»Ui»i« : ^■U->/#lftX^' 
;i/=5/l~4/l) 2-^h + ->-3- (4-* h+v^>>?;U) 

tru>>> (o. 2 9g) #e»n^2-^ u-*h*v 

^>¥)V) fcf'Jv> (0. 0 2 3 g) (Z)ifrffc*^l/> (0. 5mL) femiZOX; 
-CH^fb*^^ (lmo 1 /L1&{t^^U>mm, 0. 0 6mL) £in*., m. 
25 1C#IL/, 1P#Pi3JI#L7c. Hatffc#£3* (lmo 1 /LMMt^U^Wi, 
0. 0 6mL) grin*, £ l 5 WrWJa^Ufc. EJSfr&4fck:*£;!njJt. Jft 
te*3 1 l'>£x*y-;H!)«fc4tr (10/1) T'ttmbfco 
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3- (4-* h+v'OvW - lH-t!Uv f >-2-3f-> (0. 0 0 1 7 g) 

'H-NMR (CDC 1 3 ) 6 ppm: 
5 3.80 (3H, s), 3.83 <2H, s), 6.10-6.25 (1H, m), 6.89-6. 95 (2H, m), 7.00-7.35 
(4H, m), 12.30 (1H, brs) 

9 

2- (2, 3, 4, 6 -^h^-0-7ir3^-/3-D-^;lOkr^y ->;P;* 
10 -3- (4-* h*i>^>>Ml/) fcfU> J > 

6- (Jv-y-b^;i/T5y) -3- (4-x^ju^>s?;u) -lH-tfUv 5 

>- 2 -*><DRt> K^z, 3- (4-* H3rS"<>S*;W -lH-tfUi?>- 

'H-NMR (CDC 1 3 ) <5 ppm: 
15 1.88 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.06 (3H, s) , 3.78 (3H, s), 
3. 75-3. 90 (2H, m), 3.90-4.00 (1H, m), 4.12 (1H, dd, J=2. 3, 12.4Hz), 4.31 
(1H, dd, 1=4.5, 12.4Hz), 5.15-5.45 (3H, m), 6.15-6.25 (1H, m), 6. 75-6. 85 (2H, 
m), 6.91 (1H, dd, J=4. 9, 7.3Hz), 7.00-7.15 (2H, m), 7.34 (1H, dd, 1=1.9, 
7.3Hz), 8.00 (1H, dd, J=1.9, 4. 9Hz) 

20 

9 

5- (4 h*i"<.>V)V) -2, 6 -V*7-)V- 3H- tf U 5y>-4 - 

7- fe hmm^fr (3. 2mL)> 4-^h^>WPUh- (4. lm 
25 L)> 'J^AynSH (2. 6g) *5«fctf$M VyDtf^X^75> (5. 

2mL) ©f h7tHP77> (6 0mL) ffigffl^Sr 1 5 B^MSffitbfco 
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7Sy>Ml (2. Og) <D**/-;W (6 0mL) MJ 
h^>K (2 8%^^;-JH$i, 2. 6mL) SfiPA, SiTJ5»IH|jBfl 
EJfcfi^<»K:2- (4-* h*5"05W) 7-thmm^^)U<D^^ / 

5 -;u (6mD mm*mx.* siT4 8^r»bfc. R«ia-&<»**f 

- (4-> h*5"S>5>;M -2, 6-^fJK3H-tU5i?>-4-t 
> (0. 5 4 g) 

10 'H-NMR (DMSO-d 6 ) 6 ppm: 

2.14 (3H, s), 2.21 (3H, s), 3.67 (2H, s), 3.69 (3H, s), 6. 75-6.85 (2H, m), 
7.05-7.15 (2H, m), 12.29 (1H, brs) 

mmm 1 o 

15 4- (2, 3, 4, 6-^h7-o-T-fe^-/3-D-^;i/mf^y 
-5- (4-* b*i"<>i?M -2, 6-> ? ^5 1 ;i/tfU$> ? > 
5- (4 -jrt h^ri/^OiSM -2, 6 - 3 W- tf 'J 5 5?>- 4 

-pT> (0. 3 0g) ©T-fehXhij;i/ (6mL) 7thyot-a 
-D-^;P3-* (0. 7 6g) *5J;^^*U^A (0. 2 7 g) 

20 6otTn^mm t»w*3*u *>&&tomT9m\,it. mm 

/SHftX^Jl^ 1 / 1 ) Ttt«U ^Tv'UA^W^Ai'DTh^?^ 

- ^U->/tt»X^= 1/1-1/2) T?tt«U 4- (2, 
3, 4, 6-fh7-0-7W-|3-D-^3t7yyW'» - 5 

25 - (4-* b*i"<>>?)V) -2, 6 -v*3Ml/fcf U 5S» (0. 2 4 g) 5 

'H-NMR (CDC 1 3 ) 6 ppm: 

1.78 (3H, s), 2.01 (3H, s), 2.05 (3H, s), 2.06 (3H, s), 2.41 (3H, s), 2.56 
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(3H, s), 3.76 (3H, s), 3.79 (1H, d, J=15. 6Hz), 3. 85-4.00 (2H, m), 4.15 (1H, 
dd, 1=2.2, 12.4Hz), 4.26 (1H, dd, J=4. 8, 12.4Hz), 5.10-5.40 (3H,m), 6.20 
(1H, d, J=8. 1Hz), 6. 70-6. 80 (2H, m), 6.95-7.05 (2H, m) 

5 ###J 1 0 

4- [4- (2-^>^M+yIf^) ^>v J ;PD 

4- (2 -^>VW;P:**>'X9 1 ;l') ^>^)lT)^n—)V (1. 2 g) ©i& 
{C^J-Vy (5 0mL) mmz.-m\^?y%> (12g) £;bP;L, IfiT2 3 
10 P#PilHf#L*:. W&>£35&U 3&©?£i&£^EET@5feU 4- (2-^> 
^JW*yX^W ^>X7JVrtH (0. 8 7 g) 3- (;< 

~>pWM-*-» K»J5?> (0. 2 0g) cd^x^^x-^;!, (2 0mL) m 
m\~. -7 8tCT t e r t-^3MHJ5^A (1. 5 lmo 1/L^>^> 
1. 2mL) £iJP;i, 3 O^it^L/fco Sf&ig^tl(C4- (2-^> 

15 V-OU^^x^io ^>X7JPftK (o. 4 4g) (Di?x^;ux-^;u (4 

mL) ^^JP^., ^fiK#MLll^8l#bfCo SJSS-&^lC«g^{bT> 
^x?A7Ki§&£»P;t, It&X^T&fctjb*:. W^P^?fl^7Kr-^L, 

mwtJL?-)v&mx.. j^h^m, a§&EET&&u 4- (2-^>v-oi<**- 

20 ->X^;i/) 7i-^=3- b^y^^JV^^-zy) t?Uv ? >- 4-<JP=* 

(o. 3 0g) t#e>n*:4- (2 -^>y-f;p^'>x^i/) 

71ZJN3- (;* H+vp^M-^v) t:u> ! >-4--r;u=^^y-;i/ (o. 

2 8g) <D3-?J-)V (4. 8mL) ^IC^I? (0. 6mL) £iP;t> 1 

25 Jn^., *ffflLrc^s*5^, ^-r^ditcko 4- (2 -^oia-om-* 

->x^;w) 7 x x;i/ =3-tHo^->t!Uv ? >-4--r;i/=^37y 
(0. 2 8g) t#e>nfc4- (2-^>^myI^) 7xX 

^=3-kHD+yt!'Jy>-4-'f^=^^/-MISlI (0. 27g) © 
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3L?J-)l (6. 9mL) mW.\Z 1 0%/\-^^A# (0. 2 7 g) 

Lfc^, «JET?£JftUT4- C4- (2-'C>!/'f;W+->I?Jl') 
- 3 -h HP+'>t!'J> J > (0. 12g) 5#f;„ 
'H-NMR (CDCIj) <5 ppm: 
10 3.06 (2H, t, J=7.0Hz), 4.01 (2H, s), 4.52 (2H, t, J=7.0Hz), 7.00 (1H, d, 
1=4. 8Hz), 7.15-7.30 (4H, m), 7.35-7.45 (2H, m), 7. 50-7. 60 (1H, m), 
7. 95-8.05 (3H, m), 8.27 (1H, s) 

nmm 1 1 

15 3- (2, 3, 4, 6-^h^-o-T-fe^-i3-D-^;untf^yi>;u^- 
-4- (4- (2 .iM-^x^sfW ^>>>;i/] trus» 

6- (JV-TtfjPT^y) -3- (4-I?JK>yW -lH-fcTUv 5 
>- 2 -^->©^t>0^, 4- [4- (2-^>^M*->IfJW ^>S? 

20 S^lfc, 

'H-NMR (CDC 1 3 ) 5 ppm: 

1.93 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.09 (3H, s), 3.05 (2H, t, J=6.9Hz), 
3. 85-3.95 (3H, m), 4.17 (1H, dd, J=2. 2, 12.2Hz), 4.30 (1H, dd, J=5. 7, 
12. 2Hz), 4.51 (2H, t, J=6.9Hz), 5.10-5.25 (2H, m), 5. 25-5. 40 (2H, m), 6.95 
25 (1H, d, J=4.6Hz), 7.05-7.15 (2H, m), 7.15-7.25 (2H, m), 7. 35-7.50 (2H, m), 
7. 50-7. 60 (1H, m), 7.95-8.05 (2H, m), 8.22 (1H, d, J=4. 6Hz), 8. 37 (1H, s) 



###1 1 1 
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5 - (4-X^;i/^^>v;U) -2, 6-^^^;p-3H-tfU5^>-4 
—*> 

4~JL^-)V^^y-J)V7)Vu—)V (3. 7g) ©rh7hKD77> (8 
OmL) mmz, h'JxW5> (3. OmL) &J;tf*^ >7Jl/*x;|/^ 
5 DUH (1. 7mL) *0«CTJnA» 3 0#IHHf#Ufc. 5 
■JKS*3llfl2^-hU^A (6 0%, 0. 8 8 g) &£Z*7± hWm^JU (2. 
4mL) 01, 2 -v?* h^->X^> (10 OmL) !^®^{Cin^, 4B#P*1Jn 

io aUflE&Sa&U 2- (4-x^;i^*^>5?;W (6. 

lg) Wc. 7th75y>iS!fI(0. 8 0 g) — ;p ( 1 5mL) 

MMmiZi-bVV&* h*->F (2 8%^^;-;m l. 7mL) &iJPA, 

mWt^JV (I. 5g) 0^^y-JI/ (5mL) »tt*in*., SIT1 8B#p B 1 

Stv^y^ATKil, »«&*WJETS*L&. B3fcfcfl«x?-;U£Jna., 
«flUUfc»a*^lR, tt*tL.T5- (4-X^;i/^^>v?;i/) -2, 6-v> 
^9 i ;i/-3H-tfU5> ? >-4-^-> (0. 3 3g) 
'H-NMR (DMSO-d 6 ) 6 p pm : 
20 1.19 (3H, t, J=7. 3Hz), 2.15 (3H, s), 2.22 (3H, s), 2.91 (2H, q, J=7.3Hz), 
3.71 (2H, s), 7.05-7.30 (4H, m), 12.30 (1H, brs) 

mmm 1 2 

4- (2, 3, 4, 6-xh7-o-7-fe^;i/-)3-D-^;uzifcrvys>;i/^- 
25 -5- (4-x5 L ;p^^>v f ;u) -2, 6-3>*9\jnfy5s» 

5- (4 h + ->^>v;U) -2, 6-y^5 1 ;i/-3H-bfU5>?>-4 
-:*><Z>ttfc>9K:, 5- (4-X5 1 ;P5 L ^^>i?;U) -2, 6 — v'^^U— 3 
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'H-NMR (CDGI3) <5 ppm: 

1. 20-1.35 (3H, m), 1.77 (3H, s), 2.01 (3H, s), 2.06 (3H, s), 2.06 (3H, s), 
2.40 (3H, s), 2.57 (3H, s), 2. 80-2.95 (2H, m), 3.75-4.00 (3H, id), 4.00-4.30 
5 (2H, m), 5.10-5.40 (3H, m), 6.15-6.25 (1H, m), 6.95-7.05 (2H, m), 7.15-7.25 
(2H, m) 

0»J 1 2 

3- (4-^;^>5?;W -2, 6 -i? ^fJP- 1 H- t:u - 4 - 1 > 
10 3-Xh^^M^-2, lH-kT'J v>-4-^->(9. 

7g) <Dmt^^U> (2 0 0mL) ISi:^>yJ^D5H (8. 9mL) 

&£tfmmm (4ig) ^jd*.* aBtfs o , cKT2P#raa#Lfc. sjcs^ 
««MK:Mb, ^tt*«ffT««a, a**^u*y 

W^Ai'n-rh^y^- (ftttl&IK : A+it>/Sixf;H 1/1) t 
15 ftftgu 4 - ^>^m->- 3 -1 2, e-v^^tf 

U> ? > (8. 6g) #e.tl^:4-^>v?;P^i/- 3-lK4i/*JP 

tH^;1/-2, 6->*;*3\>HfU v>> (8. 6g) 0fh5tFD77> (6 0 
mL) CCfcTzkijSflS^-f V7=?)VT)V5L— (1. 5mol/L 

HPx>»iK, 5 0mL) ^iP^.^, £j£B«&tt*Mfc:#HfiU S£fC4 
20 Oftfflm&Vtco fcJ&M&%}&2mo l/Li&MSi*mm (6 8mL) fc&€f, 
#V>T2mo 1 /L7jc^ffc^hU£A*?&^ (1 3 0mL) &im*.jfcSK mt 

4 -^>^^y- 3 - k Ko + y^f JP- 2. 6 -5>*^;H£US> 
> (7. 2g) i^nfc4-W;i-t4y-3-tHo^^ 
25 -2. 6 -5?*^;H£U5» (7. 2g) ©JfMfc*^!/^ (12 0mL) 

C, Dess-Mart inK* (1, 1, l-h'J7th*y-l, 1 -V 
t Hp— 1 , 2—^>X^^r\ t ^J—)V- 3 (ih) (i5g) £Jd;^ 
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5 0mL) 33<fctfl 0%ttmWt)-hVVJ*7k.mi& (15 0mL) *1®7L, V 

5 -2, 6-> f ^^;PtTU> ? > (5. 3g) 4 -f^Jl/fUfOV > 

(0. 0 5 2g) 0fh7kHD77> (1. 2mL) ^tC7;U^>l?fflm 
T-78C{;:T, t e r t-y^W'J^^A (1. 5mol/LAW>^, 
0. 2 0mL) SrUP^ mM\ZX 3 0 #ffl«t#L&. KJ6jB^i»Kl4 

3-^;U5;U- 2, 6 -v^pWHf U >>> (0. 04 8 g) ©xh 
10 7kKD77> (1. 3mL) SrJBA, OtT:5 0^ri»Uc. 

\zmamt7y^^h,^mm.^mx, y^jvjL—^jvxmm ut. mmm 
^D7hy 7 7^- mmmrn : ^*v>/mwt^)u= 1/2) t««u 

4 -1>5?)V**5'- 2 , 6 -i?*7)V\£V S J>- 3 -^Jl/=4-7f^7i 

15 —fr—*9J—fr (0. 04 3 g) f*sft&4 2, 
6-> J ^^;nfu> > >- 3 — r^=4 -y^;u^^-;i/=^^y-;i/ (0. 0 

4 3g) <D3L?;—)V (2. 3mL) mm\Z, 1 0%rt5 
(0. 0 8 5 g) itaX. 7K^#ffl^T^ST?l 2P#IWjKJ*l,fc. 

20 - : HMb*7\s>/** S-)\>=8 / 1) Till, 3- (4-^ 

^)V^> S J)V) -2, 6-^^^- lH-tfU> ? >-4-^-> (0. 027 
g) £#fc. 

'H-NMR (CDC 1 3) 5 ppm: 

0.89 (3H, t, J=7.3Hz), 1.20-1.35 (2H, a), 1.45-1.60 (2H, m), 2. 13 (3H, s), 
25 2.17 (3H, s), 2.49 (2H, t, J=7.7Hz), 3.83 (2H, s), 6.08 (1H, s), 6.90- 
7.05 (4H, m); 12.54 (1H, brs) 



mmm 1 3 



WO 03/000712 PCT/JP02/06000 

66 

4- (2, 3, 4, Q-Th^-O-Tt^)!,- 0 -V-<?)V3\Z7 J ~s)V* 
*zs) -3- (4-7^)V1>i?)V) -2, 6-&*9-Af\ZV5?> 

6- (N-7±3 L )V7S.S) -3- (4-X^;WS>S*;M -lH-tTUv 5 
>- 2 -^>6D«^DH, 3- {.A-^T^yVM -2, 

5 iH-tfu> j >-4-^>^viT, mmwi traai0MT?«iiBfl2^«*d 

'H-NMR (CDC1 3 ) 6 ppm: 

0.89 (3H, t, J=7.3Hz), 1.20-1.40 (2H, m), 1.45-1.60 (2H, m), 1.58 (3H, s), 
2.00 (3H, s), 2.06 (3H, s), 2.10 (3H, s), 2.38 (3H, s), 2.45-2. 60 (5H, m), 
10 3.75 (1H, d, J=15.7Hz), 3.90-4.00 (1H, m), 4.06 (1H, d, J=15.7Hz), 4.15-4.35 
(2H, m), 5.05-5.35 (4H, m), 6.68 (1H, s), 6.85-6. 95 (2H, m), 6. 95-7. 10 (2H, 
m) 

#WJ 1 3 

15 3- (4-* h*i"<>z?M -\H-\L*yi?y-2-itZs 

n-^^U^^A (1. 5 7mol/LfF5kHD77m 2. 0 
mL) ©rh7tFD77> (23mL) -78tT2, 2, 6, 6 

-7^h^^5 1 ;i/t!^U> J > (0. 5 7mL) £Jn>L, 0«C KIW&U 3 0#f*1 
mWVTzo ELfomfi%3*-7 8*CfcJ»lfLfcll, 2-^7DOtf-7v> (0. 2 
20 2mL) £Jn*., HltTmiHljl^lfc. 5M^itl4-^ K*S"<>X 
T^rtH (0. 3 5mL) *JQ*., 5l»IHHR&Lfc. RjfciB^* 

KSfc&K (1. 2mL), x^y-;P (1. 2mL) feWf h7tFD77> 
(4. 8mL) mmz&MVtc. Kf&fi^fcfc^ffttt**?- HJ 

25 *«ith'J^A«E *«tS«JETS5febfc. M^->'J*yW7A 
^□Vh^77^- <i§ftSi&J& : '\^1f>/^X5 : -;U=3 / /2) 

2-^PDtr^v?>- 3 -<;i/=4-^ h*->7x-ji/=^^;- ;u (o. 3 

lg) *%tz. B »6tlfc2 -^7DDtf7> J >- 3 -<;W=4-^ h^->7x" 
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)l=*$J-)V (0. 13g). *»<b*U^A (0. 12g) *«fcUC«|fe*U 
»>A (0. 0 7 2g) OhJl/X> (lmL) mffimz* ^> ; J)17)VU—)V (0. 
0 8 OmL) *3ct^hUX [2- (2 h^Xh^v) XfSJlO 75 > (0. 
0 1 7mL) &lqA, 1 2 0*CT! 2l$Ma£#L&. R«ffl-&«K:**lP^,' S> 

^■y->/»»x^=i/i) *c««u 2-^>s?;m-*>>-3- (4- 

*H4 a 3"*>5>;M tf5S» (0. 0 2 6 g) #e>nfc2-^>>?;p 
(4-* h + v^>^;U) t?^>>> (0. 0 2.5 s) <djl?; — 
10 Jl> (lmL) mWZ. 10%/*?zSVJ±jJ—fc>mM(0. 0 0 9 9 g) ^JD 

Mxf;Hl/3) TilL, 3- (4 h + v^>^;i/) -lH-fcf^ 
5?>-2-:*-> (0. 0 0 5 5 g) 
15 'H-NMR (CDC 1 3 ) <5 ppm: 

3.77 (3H, s), 4.07 <2H, s), 6.80-6.90 (2H, m), 7.09 (1H, d, J=4. 1Hz), 
7.20-7.35 (2H, m), 7.39 (1H, d, J=4. 1Hz), 12.75 (1H, brs) 

mmm 1 4 

20 2- (2, 3, 4, 6-^h^-0-7±?-)\s- 0-D-lf)\,Zl¥7 y is)],* 
—3 - (4-* H*v^>^) \LvV> 

6- (iv-y-fe^Tsy) -3- (4-x^;i/^>>?;u) -iH-trui? 

>-2-^->O^0»C, 3- (4-^h + x^>y;W -lH-tf^i?>- 

25 'H-NMR (CDC 1 3) a ppm: 

1.89 (3H, s), 2.04 (3H, s), 2.05 (6H, s), 3.76 (3H, s), 3.85-4.00 (1H, m), 
4.02 (1H, d, J=14. 1Hz), 4.05-4.15 (2H, m), 4.28 (1H, dd, J=4. 5, 12. 5Hz), 
5.15-5.45 (3H, m), 6.10 (1H, d, J=8. 2Hz), 6.75-6. 85 (2H, m), 7.15-7.25 (2H, 
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m), 7.95 (1H, d, J=2.7Hz), 8.20 (1H, d, J=2.7Hz) 
1 4 

4-^>> 5 ;i/-2iy-tru^>-3-^-> 

5 2-^>v;UnA^^7jc^= 1 -*=?)V (0. 78g) Orh7tHD77 
> (12mL) mm\Z0X:T'#7>-Th7\i HD77>»# (0. 9 3mo 
1/Lf h7kHD77m 3. 8mL) &fln*.;fc?£, Mfc#fiU 1 

10 JET©*Lfc 0 3»aE«ttflS*5 1 l'> (2 0mL) K»fl?U Dess-Mar 
tinKH(l, 1, l-HJ7th + y-l, 1-ytFo-l, 2-^> 

Xf*'K*v-;w-3 (ih) (i. 2 g ) &in*., MT?2i$ra«# 

15 X^7-;P (5mL) \zmM'&. tF5i»-*ftll (0. 1 4mL) £in;t, 

M7A^D7h^77<f- : ^■y->/w»x^;p=2/i~ 1 

/l) T?1SU 4-^>> 5 Jl/-3, 4-i?tKo-2H-lf'J^y>-3- 
20 (0. 3 1 g) ^nfc4-^>^-3, 4-yth'D-2H 

-t?U^>-3-^> (0. 16g) <z>x*/-;u (5mL) »»k:xbm: 
-fe^> (0. 4 8g) £Jq*., 4 l«flBJPiffll»Lfc. fi*fcffl^»£* + lca 
£\ W»x^;UT?«lHiLfc. #iIftj|*«»7^J'9ATK«U, MEET 

25 iL4-^>y;i/-2H-t'jyy>-3-t> (0. 0 8 3 g) *»fc. 
'H-NMR (DMSO-d 6 ) <5 ppra: 

3.77 (2H, s), 7.05 (1H, d, J=4.0Hz), 7.15-7.40 (5H, n), 7.77 (1H, d, J=4.0Hz), 
13.0 (1H, brs) 



• 
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mmm 1 5 

3- (2, 3, 4, 6-fh5-0-7t^-i3-D-^lf7/ *s)V* 
5 6- (iV-T-k^;UT5y) -3 - (4-X5 L ;K>v';i/) -lH-tfUv 

'h-NMR (CDC 1 3 ) 6 ppm: 

1.92 (3H, s), 2.04 (3H, s), 2.06 (3H, s), 2.06 (3H, s). 3.85-3. 95 (2H, m), 
10 3. 95-4.05 (1H, m), 4.05-4.20 (1H, m), 4.34 (1H, dd, J=4.4, 12.6Hz), 
5.15-5.45 (3H, m), 6.44 (1H, d, J=8. 1Hz), 7.05-7.10 (1H, m), 7.10-7.20 (2H, 
m), 7. 20-7. 35 (3H, m). 8.77 (1H, d, J=4. 7Hz) 

mmm 1 6 

15 6- (N-7tW5y) -3- (4-X^;U^>v;W) -2- (/3-D- 

2- (2. 3, 4, ^-J-V^-O-y^^V- Q-T>-^)Vn\±=7 J 
ttS/) - 3- C4- (2 h*~>*3\>M-*>'X? 1 ;U) ^>>W -4, 
6 -v^^tf'J v>©^OfC, 6-757- 2 - (2, 3, 4, 

20 7-o-T-fe^;u-j3-D-^;i/3tr^y -3- (4 -x^;i^ 

'H-NMR (CD3OD) (5 ppm: 

1.20 (3H, t, J=7.6Hz), 2.13 (3H, s), 2.59 (2H, q, J=7.6Hz), 3.30-3.60 (4H, 
m), 3.66 (1H, dd, J=5.6, 11.8Hz), 3.75-4.00 (3H, m), 5.89 (1H, d» 1=7. 8Hz), 
25 7.00-7.20 (4H, m). 7.35 (1H, d, J=8.2Hz), 7.62 (1H, brd, J=8. 2Hz) 



mnm 1 7 

6-757 - 3 - (4-X?MW^>>?;|/) 



-2- (/3 -D-^;i/=itf^y->;i/ 
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2- (2, 3, 4, 6 -y^b7-0-7±^)\s- Q-D-tffrZl Mv J : s)V 
ttis) -3- [4- (2-^h + y^5 1 M+yI5 1 JW ^>-JM -4, 
6->?*?MHf 'J3»©ftto0fc. 6 -757-2 - (2, 3, 4, 6 h 
5 ^-0-7-fc3SN/-/3-D-£MH3tf^y v^^v) -3- (4-X^;i^ 

'H-NMR (CD 3 OD) <5 ppm: 

1.19 (3H, t, J=7.6Hz), 2.58 (2H, q, J=7.6Hz), 3.30-3.55 (4H, m), 3.60- 
3.95 (4H, m), 5. 75-5. 85 (1H, m), 6.12 (1H, d, J=8.0Hz), 7.00-7.20 (5H, m) 

10 

mmm 1 8 

3- -2 - (0-D-^JtOfcf7/->JM-*->) -4, 

2- (2, 3, 4, 6-^h^-o-TH^;u-^-D-^;untr7y 

15 -3- C4- (2-/h4y^W+yXfJW ^>>>;K) -4, 

6--^^^;Hf U>?>cd«^01C, 2- (2, 3, 4, 

0 -D-40m t: 5 y 5^5**30 - 3- (4 -x^wosw) -4, 

fee 

20 'H-NMR (CD3OD) <5 ppm: 

1.17 (3H, t, J=7.5Hz), 2.17 (3H, s), 2.36 (3H, s), 2.56 (2H, q, J=7.5Hz), 
3.30-3. 55 (4H, m), 3.68 (1H, dd, J=5. 2, 12.0Hz), 3.84 (1H, dd, J=2. 2, 12. 0Hz), 
3.94 (1H, d. J=15.3Hz), 4. 05 (1H, d, J=15.3Hz), 5. 85-5.95 (lH.m), 6.72 (1H, 
s), 7.00-7.15 (4H, m) 

25 

mi&M 1 9 

2- (0 -D-^;untf^/->;M-^->) -3- (4 -j* b*i"*>i/)V) - 
4, 6-s>*3\;nfU5» 
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2- (2, 3, 4, 6-^h^-0-7-k^JU-/3-D-^ntf7/->;U 

- 3- C4- (2 h**>^^;u^->x^;w ^>>w -4, 

6-S>*^;H£U5»©ft:bDK:, 2- (2, 3. 4, 6-^h7-0-7il 

^;i/-^-D-^;uDtf7/->;^+-» -3- (4 h*v^>>uu) - 

'H-NMR (CD3OD) 6 ppm: 

2.17 (3H, s), 2.35 (3H, s), 3.30-3.55 (4H, m), 3.68 (1H, dd, J=5.3, 1 2.0Hz), 

3.72 (3H, s), 3.84 (1H, dd, J=2.2, 1 2.0Hz), 3.91 (1H, d, J=15. 1Hz), 4.02 

10 (1H, d, J=15. 1Hz), 5.85-5. 95 (1H, m), 6.72 (1H, s), 6. 70-6. 85 (2H, m), 
7.05-7.15 (2H, m) 

nmm 2 0 

2- (j3-D-^e7;->w-» -3- C4- (2-tHa^>if 

15 M ^>i?*) -4, 6-S>*^-;H£'J5*> 

2- (0 -D-^Untf^y isJVttis) -3- C4- + 
)\,-**rl/X.?-)V) ^>v;i/) -4, 6-> f ^9 t ;UtfU> J > (0. 0 5 4g) <£> 
mtX^Uy (1. 2mL) jg^tCI-2 3tTh'J^^n^'>7> (0. 
0 6 1mL) £iD*., 1 O^WLfc. Kfcfi^WclSfflifcR**^ h U £ 

mffl®M:mt*ru>/** ;-)u=6/i) -cmmv. 2- (/s-d- 

40H3tf^/->;M-*~» -3- [4- (2-hFP^>ifjW "?>>>;iO 
-4, 6-^j*^;ptfu^> (0. 0 0 8g) 
25 'H-NMR (CD3OD) (5 ppm: 

2.17 (3H, s), 2.36 (3H, s), 2.74 (2H, t, J=7. 1Hz), 3.30-3.60 (4H, m), 
3. 60-3.75 (3H, in), 3.83 (1H, dd, J=2. 3, 12.1Hz), 3.94 (1H, d, J=15.5Hz), 
4.06 (1H, d, J=15.5Hz), 5. 85-5. 95 (1H, m), 6.72 (1H, s), 7.00-7.20 (4H, 
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m) 

mmm 2 1 

2- (/3-D->/;U3fcf^/'>;i/^>» -6-*h*->-3- (4-*h* 

5 ->^>v;u) -4-^5 L ;i/tf'J> ? > 

2- (2, 3, 4, 6-^h^-o-7-ir^;U-j3-D-^ntf^y->;i/ 

*^-» - 3- [4- (2 V^^)V^i^^)V) 1>&)V) -4, 
6-^^^;UtfU^>©^DtC, 2- (2, 3, 4, 6-rh5-0-7t 

/3 -D-^;pntf^y >-;i/^-^'» - 6 h^^- 3 - 

'H-NMR (CD3OD) 6 ppm: 

2.15 (3H, s), 3.30-3.55 (4H, m), 3.67 (1H, dd, J=5. 5, 12.1Hz), 3.72 (3H, 
s), 3.80-3.90 (5H, m), 3.90-4.05 (1H, m), 5.80-5.90 (1H, m), 6.26 (lH,s), 
15 6.70-6.80 (2H, m) , 7.05-7.15 (2H, m) 



mmm 2 2 

4- (4-xh+M>y;i/) - 3- (fr-v-iffrziV? ;is)V**r^) tf 

20 2- (2 , 3 , 4 , 6--^h^-0-7-fe^;U-/3 -D-^Htfy/ v-JW 

**5^) -3 - [4- (2 b*~>pwi/;r*->x^;u) -4, 
6-^^^;i/tru> f >cD^t>otc:> 3- (2, 3, 4, 6-^h^-0-7-fe 
0-r>-t/)ln\£7/~»l**i/) -4- (4-lh + -^>yJP) tf 

25 'H-NMR (CD3OD) <5 ppm: 

1.36 (3H, t, J=6. 9Hz), 3.30-3.60 (4H, m), 3.71 (1H, dd, J=5. 6, 12.2Hz),3. 89 
(1H, dd, J=2. 1, 12.2Hz), 3.95-4.10 (4H, m), 4.99 (1H, d, J=7. 6Hz), 6. 75-6. 90 
(2H, m), 7.08 (1H, d, J=5.2Hz). 7.10-7.20 (2H, m), 8.08 (1H, d, J=5.2Hz), 
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8.39 OH, s) 

$£ffiW 2 3 

2- (0 -D-^ntf^y -3- (4-* h*i"*>zS)U) hf 

5 'Jv*> 

2- (2, 3, 4, 6 -"rVv-0~7^)V-^-T>-if)Vn\i^J >>)V 
-3 - C4- «*>i?;H -4, 

6 -^^^;UhrUv>K>^«9t. 2- (2, 3, 4, 6 -f h5-0-7t 

^Ji/-j3-D-^;i/ntr^/ -3- (4-* h*->^>^;i/) tf 

'h-NMR (CD 3 OD) 6 ppm: 

3.35-3.60 (4H, m), 3.69 (1H, dd, J=4. 9, 12. 1Hz), 3.76 (3H, s), 3.80-4.00 
(3H, m), 5.87 (1H, d, J=7. 6Hz), 6.80-6.90 (2H, m), 6.93 (1H, dd, J=5.0, 
7.3Hz), 7.10-7.20 (2H, m), 7.30-7.45 (1H, m), 7.97 (1H, dd, J=1.6, 5.0Hz) 

15 

mmm 2 4 

4- (/3 -D-^;Hltr7/'>JU^v) -5- (4-^ h*zs^>>>)\<) - 
2, 6 -v^^Utf U S.i?> 
4- (2, 3, 4, 6-rh7-0-7W- 0 - D - / ~>JP 

20 ^+^) -5- (4-* N^r^VvW -2, 6-v^^;Utr>J5> J > (0. 
2 4g) (D*?J—)V (4mL) ^ h 'J ^ A* h + -> K (2 8%** 

y-jmm. 0. 0 4 0mL) £JnA, iiaT5 0^1iJ*Uc. SJfcig^ 

itt^vy/** ;-)i=7 /n -vmmis. 4- (0-D-^;mtf^y-> 

25 -5- (4-* h^rv^VvW) -2, 6-W;i/tf'J5^>(0. 

1 1 g) 

'H-NMR (CD 3 OD) <5 ppm: 

2.34 (3H, s), 2.52 (3H, s), 3. 30-3.55 (4H, m), 3.68 (1H, dd, J=5.5, 11.9Hz), 
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3.73 (3H, s), 3.85 (1H, dd, J=2.1, 11.9Hz), 3.90 (1H, d, J=15.1Hz), 4.00 

(1H, d, J=15. 1Hz), 6.00-6.10 (1H, m), 6.75-6.85 (2H, m), 7.05-7.15 (2H, 
m) 



5 mmm 2 5 

3- (3-D-^;i/zitf^y v;i/^-^rv) -4- C4- (2 -t Fp*~>x?- 

3- (2, 3, 4, 6-fh7-0-7W-B-D-^Dlf7yy* 

nr^u) - 4- C4- (2 -^>iAr;M- ; *5'x^;w ^>v?;w eu^> (0. 

10 0 8 6 g) CD^^y-;P (lmL) ^hU^A^h^^h* (28%^ 

;H8tt» o. 0O8mD £iq*., 2 5t:-e 2 3 B£fiijii#L*:. SJSg 

7-^=4/1) t»«u 3- o-D-^ntr^y 
->;u^-» -4- [4- **>5?;m trys*> (o. 

15 0 4 4 g) £r#7c. 

'H-NMR (CD 3 OD) <5 ppm: 

2.78 (2H, t, J=7. 2Hz), 3.30-3.60 (4H, m), 3.60-3.80 (3H, m), 3.89 (1H, dd, 
J=2.0, 12. 2Hz), 4.03 (1H, d, J=15. 1Hz), 4.11 (1H, d, J=15. 1Hz), 4. 99(10, 
d, J=7.6Hz), 7.09 (1H, d, J=5.0Hz), 7.10-7.25 (4H, m), 8.08 (1H, d, J=5.0Hz), 
20 8.39 (1H, s) 

mmm 2 6 

5- (4-X5 L ;U5 i ^>^;U) -4- (&-T>- if 
-2, 6-^f^KUSy> 
25 4- (2, 3, 4, e-fh^-O-TtfJlz-U-D-^nlf?/^ 
-5- (4-* h*5>^>e>;i/) -2, 6 -^*3\>|/fc?U 5y>©ft 
fcDtC, 4- (2, 3, 4, 6 - fh7-0-7tf;i/- /J-D-^MPn tT^ 

y->;^^s» -5 - (4-x^;i/^^>> J ;u) -2, 6-^*9SH/tfus 
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'H-NMR (CD 3 OD) <5 ppm: 

1.23 (3H, t, J=7.3Hz), 2.34 (3H, s), 2.52 (3H, s), 2.87 (2H, q, J=7.3Hz), 

3.30-3.60 (4H. m), 3.69 OH, dd, J=5. 2, 12. 1Hz), 3.85 (1H, dd, J=2. 2, 12. 1Hz), 

5 3.93 (1H, d, J=15.5Hz), 4.02 (1H, d, J=15.5Hz), 6.00-6.10 (lH,m), 7.10-7.30 
(4H, m) 



^JSftl 2 7 

3- (4-^;i^>3?;w -4- (/3-D-y;untf^/->j^^'» -2, 

10 6-^^JHf'Jy> 

2- (2, 3, 4, 6 -rh'r-O-Tttfr-Q-D-lffrnV?; 
ttzs) -3- C4- (2-* h^->^^JU^'>X^) ^>$>;W -4, 
6 -5>*3\>H;US»©ft*>0fc» 4- (2, 3, 4, 6-rh5-0-7-k 

^;u-/3-D-^;un tr^y ^^v-) -3- (4-^;i^>>w -2, 

'H-NMR (CD3OD) 6 ppm: 

0.91 (3H, t, J=7.3Hz), 1. 25-1.40 (2H, m), 1.45-1.60 (2H, m), 2.37 (3H, s), 
2.47 (3H, s), 2.50-2.60 (2H, m), 3.30-3.60 (4H, m), 3.68 (1H, dd. J=6. 2, 
20 12.1Hz), 3.91 (1H, dd, J=2.1, 12.1Hz). 3.94 (1H, d, J=15.4Hz), 4.15(1H, 
d, J=15.4Hz), 5.05-5.15 (1H, m), 6.95-7.10 (5H, m) 

mmm 2 8 

2- (&-D-?)UnV7;~»\,tti/) -3- (4-* b*>"<>iS)l) tf 
25 "7 ; y> 

2- (2, 3, 4, 6--rh^-0-7-fe3 1 JU-/3-D-^3l£7/>';i/ 

-3- C4- (2 h+s^^jM^x^w "?>y;io -4, 

6-^^tr»J^>©«t)0»C» 2- (2, 3, 4, 
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^;p-0-D-y;untr^/ -3- (4 bJFfO&M tr 

'H-NMR (CD3OD) 5 ppm: 

3. 35-3.60 (4H, m), 3.66 (1H, dd. J=4. 8, 12. 1Hz), 3.74 (3H, s), 3.81 (1H, 
5 dd, J=1.9, 12. 1Hz), 4.06 (1H, d, J=14.2Hz), 4.17 (1H, d, I=14.2Hz), 5.89 
(1H, d, J=8.0Hz), 6.75-6.85 (2H, m), 7.15-7.30 (2H, m), 8.03 (1H, d, 
J=2.8Hz), 8.10 (1H, d, J=2.8Hz) 

mmm 2 9 

10 4-^>vMI/-3- (0 - D-^3K5</ z/JVttis) 

3- (2, 3, 4, 6-^h^-o-T-fe^;u-3-D-^;mtf^ys>;i^ 

-4-<*>i?JU\ZV?S» (0. 0 5 5 g) V>*$J—)\, (2mL) 
mWtlZ. ^HJ^A^h^v'b* (28%^^;-WE O. OlOmL) * 

x-mmv. 4-s<>zS)v- 3 - ( 0 - d - t? ^ y ^;ioa-^>o tru^v 

> (0. 0 3 2 g) 

'H-NMR (CD 3 OD) 5 ppm: 

3.30-3.65 (4H, m), 3.71 (1H, dd, J=5. 0, 12. 1Hz), 3.84 (1H, dd, J=1.5, 
20 12. 1Hz), 3.95-4.10 (2H, m), 6.09 (1H, d, J=8.2Hz), 7.15-7.40 (6H, m), 8.70 
(1H, d, J=4.7Hz) 

mmm 3 0 

3- (4 b^i^O^M -2- (6-0-* V*z/*J)It£-)\,- 0 -D 
25 -iffrnMyJt/frtti') -4, 6 -5>*^>H£'J3» 

2- (0-D-^;i/3fcf^/v;^^>') -3- (4-* V^f-l/^l/VM 
-4, 6-5>*3\>HfUS>> (0. 32g) 02, 4, 6 - h U*fMHf> J 

> (3. 8mL) -4 0WDD^f^ (0. 18mL) (DM 
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itff-Vy (0. 4mL) »tt*JPAfc»% Mfc#fiU 7P#fHJf#Lfc. 

BLfom&timzi o%t7jL>m*mm (i2mu £jn*_, BKx^^smsb 

5 j&:@t&X^;i/) T?tt«U 3- (4-* h*v^>>W -2- (6-0- 

^ h*->#;u#x;i/-/3 -D-^ntr^y -»i^y) -4, q-*j*?-)\, 
trys» (o. 2 7 g ) 

'H-NMR (CD 3 OD) 6 ppm: 

2.15 (3H, s), 2.35 (3H, s), 3.30-3.55 (3H, m), 3.55-3.65 (1H, m), 3.67 (3H, 
10 s), 3.72 (3H, s), 3.83 (1H, d, J=15.2Hz), 4.06 (1H, d, J=15.2Hz), 4.28 (1H, 
dd, J=5.7, 11.7Hz), 4.40 (1H, dd, J=2.1, 11.7Hz), 5. 90-6.00 (1H, m), 6.71 
(1H, s), 6.70-6.80 (2H, m), 7.05-7.15 (2H, m) 



15 t h s g l t 2 mmm^mmmmk 

1) fc hSGLT2 3^:7*^X5 K^^-<Df£g! 

SUPERSCRIPT Preamplification Syste 
m (Gibco — BRL:LIFE TECHNO LOG IESi) £ffl(^T, 
thfii*©total RN A (Or i geneS) StU^dT^ 
20 7^7-tLT»L, PCRitigfflcDNA^-l'^^U-^SSSLfc. ± 

TI2©^-Urf^^ l^^K 0 7 0 2 F&itfO 7 1 2 RSr^^-T V-K/HH, 
P f u DNA Polymerase (Stratagen eftjgg) 
fcP C RfiJ6fc± DthSGLT2$3- Kt5D N A|ffr$J||iUfc. Jtfffi 
25 $tlfcDNAiJt§i'D-->yffl^^-pCR-B 1 un t (Invit 
rogengS) \ZZ.<D*y V<Dffl$m\ZM\<^'{ >f— <>a >L-fc. ^ffitcJ;0 

^liMHB 1 0 \ zi>\ZT>h±)v (M.mt m) m \zmxvrc®L. mnm 
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felW*oit)*6^5 FDNA&JftttilllHU BE?>J#^ 3 &<ktf 4T;*£ 
tl-STIHW^-U^^^P^-^K. 0 7 14 F&=fc££0 7 15 R^^y^^—t 
Ltl^, Pfu DNA Polymerase (St ratagenel: 
fi) &m VifeP C RSJ&KJ; 0khSGLT2$n- h't5DN AKff^*«l« 
5 Lfc. i««SnfcDNAItfrM-*lWlfi»*Xh o I 33<ktfH indlll TtHfls 
Lfci, Wizard Purification System(Prom 
ega® fc«k9««bfc. CO«*LfcDNAKH-*»*fl:»eil»affl^ 
^7^— pc DNA 3. 1 (-) Myc/H i s -A (I nv i t rogenl) 

<DMfe?%>fflmmm&mzmfr&/urc. d*j§mhb i o i ^>tf^ 
io >h-t;p «*) «) fciAbfcs. iseit$7>e->'j>ioo 

NA*iffi»8l/, ^^-pcDNA3. 1 (-) Myc/Hi S-A07 
j^^D-->^g|5&fc}fA$tlfcDNAI9r)tCD^iS?iJ*iS^fe. We 1 1 
sf.CJ;0iS$nfckhSGLT2 (Am. J. Physiol., Vol. 
15 2 6 3, pp. 4 5 9-4 6 5 (1 9 9 2)) K:2*U Z.<D2 U — >\t 1 ISO 
g& (4 3 3fi©^yD-r'»$3-HnATC^GTGHii) £*Tb 

3ft<5'S:/g t K£IK'&fcUfck hSGLT 2*fmtZ>Zf?7.=L F^**-& 
20 KL2 9tbfc. 

ATGGAGGAGCACACAGAGGC 
GGCATAGAAGCCCCAGAGGA 
AACCTCGAGATGGAGGAGC AC AC AGAGGC 
AACAAGCTTGGCATAGAAGCCCCAGAGGA 
KL GPEQKL I S E E D L N S A VDHHHHHH 



ffi^Jtf 1 
SE^J#-^ 2 

ga?ij#-f§- 3 

25 S3?iJ#-5f 4 
BE?>J#^ 5 



2) k h S G L T 2 -ffltt5B3MM&©WS 
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thSGLT2fgiy7^5 HKL2 9 £*»3»Lflsfc,fc 0 C O S - 7 MB, 
(RIKEN CELL BANK RCB 0 5 3 9) tiAbfc. 
ffitis— >tVWr— I I (Bio-Rad Laboratories!!) 
ffiK OPTI-MEM I igife (Gi bco-BRL : LIFE TECH 
5 NOLOGIESi) 5 0 0 wLH^LCOS- 7«8IJj&2 X 1 0 6 iiKL 2 9 
2 0/ig^tTO. 4cm^a^^M*lT0. 2 9 0 kV, 9 7 5 p. F O^ft 

&L lmLWOPT I —MEM I ^ifiSriD^SivSLfe. C10iiifflJR^}Si&£ 9 
6 ^7i^l/- h© 1 »>iMfcD 1 2 5 /i LMaifc, 3 7C. 5%C 
10 0 2 (D&yri:-\foi&mVfc'&. 1 0%C:>/|&fiPJfiLf» (H5fcij363i£ (4*) S), 1 0 

0 un i t s/mL^-->U >G:M-U^A (Gi bco-BRL : L IFE 
TECHNOLOGIES^), 10 0 n g/mLfi&mT. h h"7-T ~>> (G 

1 bco-BRL: LIFE TECHNOLOGIES!!) £-&t?DMEM 

(Gi bco-BRL : LIFE TECHNOLOGIES!) £1^7 
15 ^)l$>fzK) 1 2 5 /zL-r^JjPAfc. SB^T'ig^L^^-a-D-^l/nfc! 

thSGLT2 -jitt^ICO S — 7 $flfl&©Jg:i&£:|8^L, 1 ^x;i/&*:0 
20 KlSllIt (14 0 mMttfcffcn U 2mMHW U 9 A, 1 mMSft* 
;P->^A, lmMt&'fb^y^v^A, 10mM2- [4- (2-tHa+yX 
9\M/) - 1 - tr^7^^.;U) x*>XJl/#>B6» SmMhU* (th'P^y^ 
^U) 75y^^>Sr-g-ty)^SfMpH7. 4) £ 2 0 0 m LSD*., 37^1 

25 3 7tTl O^Kl^SLfc. KR^tt^trBtOa^fflftflftt (1 4 OmM 
atfttf-HJ^A, 2mM!WJ9A, lmMi^ikV^A, lmMiftT 
^->£A, 5mM^^;U-a-D-^;H3t!^y 10mM2- C4- 

(2-hh'D4'>JfJW -l-fcT^^X ;W X^>7Jl/*>®, 5mMh 
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UX (kh'D + y^fJW 75y^^>*^tHg««BtpH7. 4) 5 2 5 //L 
IC7 vL<D*^)l<-a-D- (U-14C) if^ZiMv/^Y (Ame r s h 
am Pharmacia Biotech!) ^tiaTLMnV, ?R 0 i&^-fflilg 

Al'f^-tl 4 0mM©«[flS3U>*^tf«aS«[Dii*«ll««*ra«C»|« 

(14 0mMift3UX 2mMfiftA'J l ?A, 1 mM4fl5**^A, lm 
10 MifrffcT^v'^A, lOmM^-d-D-^HtyyyF, lOmM 
2- C4- - l-fcT^SJryW x^>^;^>S?, 

5mMh'JX (bh'D + y^^W 75 / ^^>^tfI»pH7 . 4) £ 

i C7x;u»fco 2 o o ML-roun^-roc^Lfc. £©ifcitM*fpsse>fc2 

lalffV^ 0. 2N7K^b^-hU^A*l^x;i/2fefeO 7 
15 pJitteLfc. pr^MSrtr^y^- h (Packard©) fc£U 1 5 0 a 
LO7^^Dy>?4 0 (Packard St) SanA^f ^dt"!/- h->>5=- 
>#^>^- hy^^>h (Packard©) iZTfti&mtiiZ 
fttUbfc. MMP©^0ii^»^e.S^®l0)A : ^»&^Lx§lVifeM$ 1 0 0% 

tu y&9&&m(D5 o%mmTz>mm (ic 50 d zmm-mnmrnfrbm 

20 /jN-^fetdctD^tfiUfc. ^©iigmfcmT©^! ©2 0T&3« 
[S£l] 





I C 50 {fi (nM) 


^£#1 1 8 


4 1 


mmm 1 9 


4 5 


mmm 2 0 


4 5 


^iSM 2 1 


5 5 
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#T#3e Sfc. iitif2-flS:5£ (I I) Xtt (I I I) T3i£n£fb^tf3cfctf 

15 @53Wt2 : ^DNA^-fY- 
@B^>J#^3 :^DNAy7<7- 

gH^J#^-5 : thSGLT 2 <DX JV#*is)l*i%7 7->&m\zM&lsfc^7 



WO 03/000712 
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HO" 



HO*' ^f""OH 



OH 



5 250, X 4 flNSfcSCR 3 tfeO. <BU X 1 * X 2 , X 3 *3«fctfX 4 C!)5-& lfi 
£&tt2fflj&*NT»«3, R'ti**^, ADy>If, ftlT^+JH, 

*s) T-^n^-e&D, r 2 w:**ir^ /\Dy>«f, <s«7;p^;p36, 

2 . "I3S: j£ 



tt$llS[LTN*fc«CHT*0. X 2 teN2;*:teCR z T&D, X 4 »4N*fcttC 
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R 2 te*mm^ Aoy>nf, im.7)v*)vm. w$l&wl7)i*)i&. mscr 
r 11 \$*mm^ Any*>M^, i&$7;i/*;i^ &$7 

3. 



C^ffOX 1 *tcttKX 3 «a!fi35:b-rNSfe«CHlf^D, X 2 ttNSfdiCR 2 T 
X 4 ttNSfcliCR 3 TJ&"9> {&U X 1 , X 2 , X 3 *5cktfX 4 CD-5-£H@ 

mmm.7)^)vm, Anfi»7-jwu»*fc»*— *scho-a- <sc+©a 
7;u^ >s> ttftr;^ v i^m £ tt«»7 u >^tst* 
T-^n-sST&o, R 2 ^7kmn^ Apy>gf, <a»7;^;p». 

;iii7;^7 5 /gsfc«^i£8&7;u*;i/7$ ystso, r 3 ft****?- 




OH 
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* tc iti&m 7;^;nt^s) Testis -smmmmmmmfc ^tcittomm 

4. P&itfR 11 <Do^ / >ts.< tb—D\z7u K7 7^£Mt5i*f L 
5 l^o 

7. t hSGLT2«ttB*SiJ*T?*<&»*3B6B3*©BSaHafi64b. 

15 9. m!fmm\zmm?2>mmimm.ffi> mmm&&&&* nmm. m^>x 
ett©B*ii&«f. 

20 10. AAt£CiBHt«ftB«iiRjKTft«, M«R9GteDISia^«l. 
11. Wjf^SEfcjBH^S««3fi««S>Pitt'&«ffiTf»a, Mt:ft9(9B*©IS 
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15. (a) m&mi~5ftm<D^mm&mmffimi*2ircfe*:<D$m¥mz 

tft£3n*ifL *V»ttW60^n (B) -f U >«55te 

io ffF«tiBr£M2g, D-;*K niy->| — ;k ^yvMSi^t- If- 3 

^— tfCIB**, r-75yi^^7>^J-Xh, ±hU'7A5 1 -V>^ 
15 ;K7>*^X*K CmNF-icBfim MM®^k^Pl#^> AT— 

;Ut^>b-f>, EGB-7 6 1, fti'D^K XDf+xH, Y-128, 
20 t Ho+v^^^l/^ U^nx>f< AASTniiPltl, y^^^-hm 
1t&®. /3 3 -7h>t'J >^^Tzf-X K 7->;i/3X>irV A A : 3 1^. 

SUaKS^SCFflEittSftX. nng 1 fli?t^®:^|g, ^hU-^A^fS 
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mm, 

zf^P—e i i s^^i^i^:/^— tf i vhi«, ^Df-f >^ 

20 18. (B) -f >X U >«gtt«l5Mk t*!&RIB#& kV7±-f 
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19. (b> fcfttf. <i >z u >m&&m&m, mwtiLmwm* mpt-t^ 

20. (b) ^ u ip©iRffi#^, tf^r^-f 

g^#7>^r^:XK -Y >7, 'J >*«M*4 1 ^— h U 
10 n^>5jx7.7 7^-1f- 1 BEffll, yj a U 9— fc?EBM> ^ 

15 S'J>> T5'J>^ii:#:, 75'J>7^-7h, 7^ F-XiI5G»*lfi«F3k 

B li&Kffittfcff JV- 71r9\>Wfe- a - U > ^ F - 7 S/ y F 

20 jfiL/JxK&*J&&B^ffift#* ±&it*»H : ?, ttfififcRH^ AJUX^gfagft:, 
tf'Ji^, 5-th*D + y-l-^fJl/ty>h-fX EGB-761, 
^P^Jk XDf+->h', Y-128, 7>^T->^>SBJft«*iaSF3l, 4" 
<4X>H^y^^-ifia*^, 7>^x>-»I X>H-t 

2 1. (B) 7^ H-XjStc^E^M, 7>v>;t^>->>^&BP 
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22. (b> fg&ifi. -f u >m&&m&m. mwmmm. 

5 -7. h , -f >X U >3*#*:J— • tffiJStm, h U V I I 

x7 7^-ifi«E 7;w* h-x-tfx**?-??— tfi§i, \Z)v\*>n 

^y^b*-i^#> ifM^ym^zf^^-ir^-T.h. tsux 75 
y>s*#, 75'j>7^K i3 3 - 7 h t't >j >st*7^x his ir; 

15 2 3. (B) /S 3 -7I«U'^->J>3l«#7=f=^h*J:tfA««l«* 
Mo 

2 4. ft*^*H#*y75>W«ttfi*fc, tDhz>S«lfE -fc 

20 y;uTh*^u>ssctti$ijjam, 01-7 Ki/:Hj>g^#7rf-xK e 2 -7 

^P'-T.K L-kX^>, k7^>, UT^Sfcflc, k^>««*7 
=f^7.h, ^^yn;U^>^#:7rf-7 l h, o - ^ 7->«ffl»J^;!/ ; E>, 
25 3M>-7>H7>7i3'5>-^al/-ff 5 h7>^i"J7'h. 
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mm-frju^yT^-xb. *ynnji>^>, y^^^fx V7hx^f>i 
it^^-b\ M&Jmm&.&m** ^urii-x^-hPtr^??^-, 

rf-^ K ;* 5 >-fe> b W5V >{f*)V*: >?zf~X K 

7tf-^mm&&mmm&&tf*u*is>&®&T>#3~xb&r)tezm* 

2 5. (A) m&m 1-5 BB*©^Sl***i!lBI3«**fctt-tO*S#6«ifc 

io fp^snsm, ^^n^oyaH?-^, fecttf (b) -r>xu>i§jt 
^-•ttMsau hy^y^v;^y^y— e i i viymjui-? 

^-■tflVitH, 7 p D^>^0-»7JnX7t^— 1 BBaffig, 

^ h-7-t'7W77^-tl§i > tf;wt:>m^t Hpy±—e Baffin, 
^*=f>«^^K-l, ^^^H-lWHl!, 

;H:^>h<X EGB-7 6 1, tT^D^k XDt+^H, Y-128, 

t Ho+y^^j^ y;nix>if-f AAjgTcSPiSiR&ffig, u-?y- bm 
it&m. 8 3-7Hl/tU >§^Trf-7. K 7S'JUPX>UH' AA : p l^X 
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•feu Fh7>7>7T-7a^>mmm. 'j#*->y^— \fmmm> *>)i-^ 

Kir 'J >§§#7>^iz7. K $J£& Jk«4£3Btt|*JE 
10 £&*MItt0r& +ffitt»BEIH» a 2 -7KUtU >^^Trfxx K St 

15 86©, (a) ii^i^stBi^^^a^s^^oxi^ici^ 

ft. «&©iRifi«ft. tr^x^ Kft. >x u >^{Eift^. < >t; >j >x« 

— •mnHRX. hu^^^u^^y— tf i i a&ft« 'j^^j)v^zf^y 
20 — ifivpi^, ^dty >?oi/>^77^- tr- 1 Bgas^, yjuy 

-7-lf7W7 7^-tfI«l, tf;ut*>^b Kpyt- t?E#ft* JFF«I 
*r£lB*ft, D-*YD<y>'| — ;k ^ijD^*>-&TO+t- if- 3E1S 

ft, ^;w*^>*^^K-i, m^>«^H-iaft*, ^;^rf 

25 >«WK-17J-XK 75UX 7S 'J 7S U >TzfX7, 

K 7)1 H— xaKc»*aW, K*ttfc£ft£j£ffi8ft. /nf-f^t- 
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H^- I > i'Mfi^^S^, luMRiiijbfifllB7iW|t, ±&ii«H : F , 

y>h-f>, EGB-7 6 1> h'^P^Jk 7 0t^H, Y-128, t 

ft® h ? >z-$-?'-m&m. p ^^□-;ux7^;M£i£* >/t^EaiFm, 

M, T>^x>-»I X> H-feU x> 

15 H*y>£*#7'>*=fx;*K fiJ^, ;&;i^>£Attttjil, JfiL^*£3gttl$jE 

2 7 . 




X 5 ttNifcliCR 4 -CifeD. {SU X 1 . X 3 , X 4 *5cfc^X 5 ©5*. 1® 
£fcte2f@7&*NT&9, R°«zMilg^ /\P^*>/§H\ ®M 
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mws.m7)^jm. a niiii7;^;i/ss fctt-iss p ,0 - o - a- &$><d 
teffl.7)\s*)vm, itt»7^+;n, mm7)u=urism, ^mm^Lx^ 

T%><fcV>75/S, <£S7y;l/75/i, ^S^^rbTV^Tt) .tn^y fi» 

10 *»RilM**;fc»**©lft. 
2 8 . 



[^©X 1 &<£t*X 3 fcm3£LTN££:«CHT&D, X 4 teNSfcfiC R 3 T? 
X 5 liNSfcttCR 4 TfeD, fit, X 1 , X 3 , X 4 *3J:^X 5 ©^^1{@ 

15 JfcH2Wefeo, R°«zk*HB% ao^>i?, fi«7;p+;i/«, i£M 

{&m7)u*)m> mkffik7)v*r)vm, mk7)vn^m. ««3stturu 
7^75 ysifctti;fift7^;i'7 5 y T?**ns"&s*tt 

25 




OH 
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SEQUENCE LISTING 



<110> KISSEI PHARMACEUTICAL CO., LTD. 
NISHIMURA, Toshihiro 
FUJIKURA, Hideki 
FUSHIMI, Nobuhiko 
TATANI, Kazuya 
KATSUNO, Kenji 
ISAJI, Masayuki 

<120> NITROGEN-CONTAINING HETEROCYCLIC DERIVATIVES, 

PHARMACEUTICAL COMPOSITIONS COMPRISING THE SAME, 
PHARMACEUTICAL USES THEREOF AND INTERMEDIATES THEREOF 

<130> PCT-A0218 

<140> 
<141> 

<150> JP P2001-187368 
<151> 2001-06-20 

<160> 5 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA primer 
<40O> 1 

atggaggagc acacagaggc 20 



<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA primer 



<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA primer 
<400> 3 

aacctcgaga tggaggagca cacagaggc 29 



<400> 2 

ggcatagaag ccccagagga 



20 



<210> 4 
<2U> 29 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Synthetic DNA primer 
<400> 4 

aacaagcttg gcatagaagc cccagagga 29 



<210> 5 
<211> 25 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide fused to the carboxyl terminal alanine 
residue of human SGLT2 

<400> 5 

Lys Leu Gly Pro Glu Gin Lys Leu He Ser Glu Glu Asp Leu Asn Ser 
15 10 15 



Ala Val Asp His His His His His His 
20 25 
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